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PRI.LIMINARY  I NVIRONMHNTAL  SURVI  Y OR  VOLUNTJ  l.R  ARMY 
AMMUNITION  PLANT,  TYNLR.  TLNNLSSI  L. 

MARCH  U)76 


I INTRODUCTION. 

In  response  to  publie  eoncern  tor  environmental  quality,  the  President  of  tlie  Uniteil 
Sl.ites.  the  Congress,  and  State  and  loeal  legislative  bodies  have  issued  stringent  directives  t<^ 
ameliorate  the  declining  health  of  the  environment.  In  response  to  these  directives,  the  US  Army 
Materiel  Development  and  Readiness  Command  (DARCOM)  has  initiated  major  programs  in 
pollution  control  and  abatement  which  involve  many  scientific  disciplines,  including  biological 
sciences.  As  a consequence,  biological  assessments  of  pollution  control  and  abatement  are  now 
being  useil  to  insure  that  the  environment  is  not  being  deleteriously  affected. 

In  eonducting  assessments  at  the  direction  of  DARC'OM,  personnel  from  l.cological 
Research,  Demilitarization/Disposal  Office,  Edgewood  Arsenal,  Aberdeen  Proving  Ciround. 
.Maryland  21010,  have  developed  a three-phase  approach:  (I)  initial  site  survey,  (II)  preliminary 
environmental  survey,  and  (III)  ecological  surveys.  The  objectives  of  this  publication  are  to  collate 
and  to  evaluate  data  pertaining  to  the  area  in  which  Volunteer  Army  Ammunition  Plant  ( VAAP)  is 
located,  the  mission  and  activities  of  the  installation,  an  environmental  description  of  the 
installation,  and  potential  environmental  impacts  from  installation-related  activities.  This  document 
provides  a basis  for  determining  the  critical  activities  at  VAAP  which  are  now  affecting 
environmental  quality.  Current  information  is  evaluated  and  recommendations  for  additional  work 
are  made  in  areas  where  the  existing  information  is  incomplete  or  insufficient  to  determine  the 
impact  of  particular  activities  on  the  biota  and  the  environment  of  VAAP.  This  document  also 
provides  a detailed  list  of  references  and  other  sources  from  which  specific  detailed  information  can 
be  obtained.  This  survey  program  was  initiated  at  VAAP  on  I March  1976.  Phases  1 and  II  will  he 
completed  with  this  report.  Plans  to  initiate  ecological  surveys  at  VAAP  will  not  be  developed  until 
work  is  completed  by  US  Army  Medical  Research  and  Development  Command,  Fort  Detrick, 
Maryland;  however,  recommendations  for  surveys  in  specific  areas  are  included. 

II  AREA  DESCRIPTION. 

A.  (ieneral. 


Volunteer  Army  Ammunition  Plant  is  located  in  the  southeast  corner  of  the  state  of 
Tennessee.  Hamilton  County,  on  Tennessee  Highway  2-A  (figure  I),  about  1 3-1 /2  highway  miles 
northeast  of  the  center  of  Chattanooga.  Less  than  1 ;'2  mile  of  the  plant  is  bordered  by  the  corporate 
city  limits.  Table  1 lists  the  counties  with  their  areas  and  population  within  a 30-mile  radius  of  the 
installation.'  This  circle  includes  three  states  aiul  the  principal  area  from  which  plant  employees 
commute.  Chattanooga  is  a very  old  city  which  has  become  a center  for  transportation  and  industry 
111  the  southeastern  United  States. 

B l opography  and  Drainage 

Volunteer  Army  Ammunition  Plant  is  loi.iled  m the  southern  ptirtion  of  the  Cireat 
Valley  of  Tennessee,  an  area  of  the  Lennessee  River  Km  ween  the  Cumberland  Mountains  to  the  west 
and  the  Appalachian  Mountains  to  the  east,  which  extends  northeast  from  .Alabama  across 
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♦ IcmK'SNCc  in  a senes  ol  parallel  rulties  with  intervening  flat  valleys.  The  Cumberlarul  escarpment 

lorms  the  western  hori/on  ol  the  valle;  of  the  Tennes.see  River,  rising  1 ,000  to  1 ,500  feet  above  the 
\.illey  t1oor.'  bighteen  miles  southeast  across  several  lesser  ridges,  the  White  Oak  Range  rises  bOO  to 
‘H)0  feel  to  form  the  eastern  run  of  the  valley.  The  Tennessee  River  meanders  southwesterly  from 
( hickamaiiga  Lake  to  the  base  of  Lookout  Mountain  and  then  loops  north  through  the  escarpment 
into  another  valley.  The  Tennessee  River  and  its  tributaries  form  the  major  drainage  basin  ol  the 
Cliattanooga  area.  In  ld40,  tlie  river  was  impounded  above  Chattanooga,  at  river  mile  47 1. 0,  by  the 
construction  of  Chickamauga  Dam.  The  Ch'ckamauga  Reservoir  extends  58.9  miles  upstream  to  the 
Watts  Bar  Dam.  The  total  drainage  area  above  Chickamauga  Dam  is  20,790  square  miles  and  the 
water  surface  area  is  34,500  acres  (54  square  miles).  Prior  to  impoundment,  the  '^-day,  lO-year  flow 
was  b,000  ft-^ 's  but  now  it  is  13,600  ft^/s.  The  long-term  mean  How  (28  years)  of  the  principal 
local  tributary,  the  Hiwassee  River,  was  4,600  ft-^/s  at  Charleston,  Tennessee  (7-day,  10-year  low- 
now  between  1920  and  1943,  600  and  1 ,300  ft^/s  after  impoundment).’ 

The  drainage  from  many  small  creeks  t'  roughout  the  impoundment  forms  small  lakes 
.iiul  coses  within  Chickamauga  Lake.  Harrison  Bay,  north  of  VAAP,  receives  drainage  trom  W'aconda 
Bas . Wolftever  Creek.  Varnall  Creek,  Long  Savanr  ih  Creek,  and  Rogers  Branch.  These  drainages 
form  .1  major  portion  of  the  water  in  Harrison  Bay  State  Park.  There  are  no  US  (ieological  Surves 
gauging  stations  on  any  of  these  ilrainages.  Below  chickamauga  Dam.  the  north  ami  south 
Chick,imauga  Creeks  enter  the  Nickajack  Reservoir.  The  dams  provide  hydroelectric  power  and 
Hood  control.  The  impoundments  are  sources  of  recreation,  industry,  and  domestic  water  supplies 
for  the  inhabitants  of  the  Chattanooga  vicinity. 

i 

( . Climate. 

The  climate  of  VAAP  area  is  moderate,  characterized  by  cool  winters  and  quite  warm 
summers  (table  2).^  The  sheltering  effect  of  the  Cumberland  Mountains  causes  winter  temperature 
to  average  about  3°L  warmer  than  that  of  other  locations  on  the  souther  i Cumberland  Pl.iteau  in 
the  State.  In  winter,  the  mountains  moderate  temperatures  by  retarding  the  How  ol  cold  air  I'rom 
the  north  and  the  west  Winter  weather  is  changeable  and  alternates  between  cool  spells,  with  .in 
occasional  cold  period.  Lxtreme  cold  weather  is  rare.  Temperatures  fall  as  low  as  the  freezing  point 
on  over  half  of  the  winter  days.  Temperatures  have  fallen  below  zero  only  13  times  since  18"’9. 
Snowfall  varies  from  year  to  year.  Heavy  snowfalls  (3  inches  or  more)  generallv  last  for  onlv  a few 
, days  Ice  storms  bringing  freezing  rain  or  glaze  ice  are  more  common,  occasionallv . severe 

( mid-winter  icing  impairs  transportation  and  causes  damage  to  property  and  vegetation.  Summer 

■ temperatures  range  into  the  high  80’s  and  90's  with  comparable  relative  humiilities.  Most  altcrnoon 
temperatures  are  modified  by  thun.lerstorms  during  which  temperatures  frequently  drop  10°  to 
I5°l  within  minutes.  Precipitation  is  well  distributed  throughout  the  year,  with  the  grcatc^t 
amounts  occurring  in  the  winter  (table  3)  when  cyclonic  storms  from  the  (lulf  of  Mexico  reach  (he 

j .irea.  A second  peak  rainfall  perioil  generally  occurs  in  July,  principally  from  the  thundershowers 

|j  that  move  into  the  area  from  the  south  and  the  southwest.  Rainfalls  with  1.5  inches,  or  nuKe.  in 

1 hour  are  expected  once  every  2 years.  The  growing  season  averages  228  days,  with  the  first  frost 

■ occurring  between  27  October  and  9 November,  and  the  last  freezing  temperature  occurring  in  the 
spring  between  26  March  and  12  April.  The  average  windspeed  is  6.1  mph,  but  the  wind  is  calm 
nearly  one  quarter  of  the  time.  Prevailing  winds  tend  to  parallel  the  valley.  As  a result,  this  southern 
Appalachian  region  has  the  highest  frequency  of  temperature  inversions  of  sites  below  500  feet  in 
elevation  east  of  the  Mississippi.  The  topography  of  this  region  contributes  to  the  average  weather 
conditions  (i.e..wind  direction,  air  temperature,  and  relative  humidity)  that  are  particularly 
unfavorable  for  the  dispersion  of  air  pollutants.  Low-level  inversions  occur  30'7  to  5(Xf  of  the  time 
m the  Chattanooga  vicinity. 
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Table  2.  Avcrafje  Temperature  lor  the  (Tiattaiiooga,  leiitiessee  Area 
(Normals  are  based  on  records  for  l‘MI-l‘>7()  period.) 


Month 

Daily  maximum 

Daily  minimum 

1 

Monthly 

°l- 

°F- 

January 

30.5 

i 

40.2  1 

Tebruary 

53.4 

32.3 

41}) 

I 

March 

b.,2 

38.4 

49.8 

April 

72.9 

48.1 

60.5 

May 

81.0 

56.0 

! 

f)8.5 

1 

June 

87.5 

64.5 

76.0 

July 

89.5 

68.1 

78.8  i 

August 

89.0 

67.0 

78.0 

September 

83.4 

hO.4 

71.9 

October 

73.5 

48.1 

60.8 

November 

60.7 

37.1 

48.9 

December 

50.9 

31.4 

41.2 

Yearly  average 

71.1 

48.5 

59.8 

( VinouiiU  aio  liasctl  on  iccordb  loi  iIr’  1 ‘>4  I - 1 ‘)7U  period  I 


Yearly  average 


♦ 

I 
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Air  Quality. 


In  eastern  Tennessee,  in  contrast  to  the  rest  of  the  State,  the  wiiulspeetl  is  lower,  stable 
eoiulitions  in  the  lower  atmosphere  are  common,  the  frequency  of  fot:  is  hipher.  ami  there  are  larpe 
valleys  in  which  air  circulation  is  limiteil.  In  oriler  to  examine  the  hourly  chanpes  in  air  temperature 
at  ilifferent  elevations,  continuous  measurements  of  temperature  differences  between  two  sites  ( K70 
.md  '20  fee',  elevations)  were  made  in  March  mbS"*  at  Farmers' C'hemical  Association.  Inc.  (F(  Al) 
.1  lessee  .It  VA.AP.  The  overlyinp  airmass  was  at  least  1°  warmer  at  the  hipher  elevaiion 
lor  .1  I .<-hour  pemnl  from  sunset  to  2 hours  after  sunrise.  Rapid  industrial  prowth  in  the 
( h.iU.inoopa  area  has  caused  severe  air-pollution  problems  which  are  appravated  by  the  topopraphy 
.iiul  climate  of  the  repion.  Ihe  Chattanoopa-Hamilton  County  Air  Pollution  Control  Board, 
stimulated  In  public  complaints,  has  promulpated  strinpent  repulations  to  control  |iarticulates  and 
opaeitv  .^  ^ The  State  pollution  control  board  reports  that  the  number  of  monitorinp  st.ilions 
uol.iimp  the  secondary  and  primary  ambient  standards  for  the  annual  peometric  means  and  or  the 
24-hinir  suspended  particulate  concentrations  (bO  and  7.S  /ap/rn  V respectively  I from  lanuary  1‘>~I 
Ihrouph  lune  l‘)'^.'>  have  decrea.seil  sipnificantly^ as  a result  of  their  surveillance  ivroprams.  The 
.imbient  standan'.s  for  the  annual  arithmetic  means  of  nitropen  dioxide  (0.05  ppm)  and  opacitv 
I percent ) are  consistently  violated  in  the  Chaitanoopa  area  as  a result  of  manulaeturinp.  coal 
burninp  emissions,  and  automobile  exhausts.  The  ambient  conditions  in  the  vicinity  of  \'A,AP  are 
sevete  since  the  plant  is  a major  local  source  for  NOs  acid  mist.  In  |d()8.  the  I’ublic  Health  Service 
inventoried  air  emission  sources  and  their  quantities  in  the  Chattanooua  vicinity.  I'he  data  lor 
ll.iinilton  ( ounty.  mcludinp  that  of  VAAP.  have  been  summari/.ed  aiul  praphed  (fipure  2).  Croup  4 
refiresents  manulaeturinp  facilities  such  as  VAAP.**  At  that  time  particulates  were  emitted  from  the 
redw.iler  incinerator  and  at  FCAI  powerhouse  No.  I (buildinp  401-1  ).  1 wo  adilitional  catepories 
were  measured  but  are  not  shown:  ( I ) methane,  which  in  Hamilton  County  is  insipnificant.  and 
(2l  sulfuric  aciil  mist,  estimateil  at  8.0  tons  per  year,  all  of  which  is  produced  b>  VAAP.  In  all 
other  catepories.  manulaeturinp  emissions  provide  a sipnificant  contribution  to  the  pollution  loadinp 
in  the  atmosphere.  The  Chattanoopa-Hamilton  County  Air  Pollution  Control  Board  conducts 
monitorinp  lor  total  suspendeil  solids,  sulfur  dioxide,  and  nitropen  oxides  at  most  of  H.imilaton 
County’s  12  monitoring  stations,  and  data  have  been  selected  from  eight  stations  (fipure  .5)  These 
amlnent  data  for  1974  have  been  summarized  for  eight  stations  in  the  Chattanooga  vicinity 
(table  4).  Station  4,  Silverdale  Fire  Tower,  is  the  most  directly  innuenced  of  all  the  stations  by  the 
emissions  from  VAAP.  Data  from  this  station  indicate  that  there  is  an  occasional  problem  with  total 
: suspended  particulate  concentrations.  The  primary  standard  was  exceeded  here  twice  during  1974. 

( During  the  I9b8  area-wide  study  of  Chattanooga  ami  Rossville.  the  maximum  ambient 

• concentrations  of  suspendeil  particulates  were  centered  in  downtown  Chattanooga  and  at  V.AAP. 

Ihe  maximum  observed  concentrations  were  observed  at  the  National  (iuard  Armory  (b97  /ap  in') 
and  at  VAAP  ( 58b /ap/in-^ ).  The  1 9b8  particulate  level  at  VAAP  was  a result  of  coal  burninp  at 
, 1 ( ,\l  and  the  redwater  incinerator.  These  levels  were  sufficient  to  cause  adverse  health  effects.'’ 

However,  these  particulate  levels  have  declined  steadily  since  I9b8.  mainly  for  two  reasons:  ( 1 | I'he 
j Chattanoopa-Hamilton  County  Air  Pollution  Control  Board  has  aggressively  enforced  the  countv’s 

'•  standards  for  particulate  emissions  and  opacity  of  the  stack  emissions  and  (2)  FCAI  converted  their 

boiler  plant  from  coal  burning  to  fuel  oil  and  natural  pas  shortly  after  the  19b8  survey.  Hourly  high 

concentrations  of  nitropen  oxides  (NO^)  were  found  up  to  3.8  ppm  (with  a daily  high  maximum  of 

1 .0  ppm  of  NO^)  in  the  vicinity  of  VAAP  east  of  Missionary  Ridge.  is  responsible  for 

photochemical  fops  which  also  can  cause  chronic  respiratory  ailments.  Although  sulfur  dioxide 
levels  were  low  during  this  survey,  recent  maltunctions  ol  the  sulfuric  acid  repeneratio,;  unit  al 
VAAP  allowed  us  to  observe  the  release  of  an  acid  mist  fop  which  created  traffic  hazards  by 
reducing  visibility  along  route  58  north  of  the  plant.  In  I97(j.  a study  was  conducted  in 
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SUSPENDED  PARTICULATES  SO2 

TOTAL  - 10,697  TONS/YEAR  TOTAL  - 8,801  TONS/YEAR 


TOTAL  - 29,794  TONS/YEAR  TOTAL  - 187,423  TONS/YEAR 


1,  0.8% 


3.  1.4% 


AIR  EMISSION  CATEGORIES 

1.  STATIONARY  FUEL  COMBUSTION 

2.  MOBILE  SOURCES 

3.  SOLID  WASTE  DISPOSAL 

4.  INDUSTRIAL  PROCESS  EMISSIONS 

Figure  2.  Contributions  of  Air  Pollutants  from  Various  Categories 
of  Sources  in  Hamilton  County 
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( h.itlanooa;!  ainoiij:  parents  ol  liieh-sehool  stuilcnts  to  tletermine  the  inen.lence  ol  chronii. 
respirators  prohlems.'^  I’arents  livinj!  in  an  area  ot  liijili  nitrojien  iliirxiile  concentration  north  ol 
\’AA1’  hail  a sitinilicantly  lower  I'orceil  respiratory  volume  which  implied  that  some  lune 
miiiairmciu  mipht  have  resulted  Irom  exposure  to  hiph  NO^  concentrations.  The  area  selected  lor 
the  control  subjects  was  not  well  isolated  from  other  air  contaminants,  hence  no  I'irm  conclusion 
could  be  drawn.  This  was  the  second  study  in  the  Oiattanoojta  area;  the  first  study  examincil 
erammar-school  children.  Unfortunately,  no  further  studies  were  conducted. 

1..  Water  Quality  . 

Water  quality  in  the  Tennessee  River  is  generally  suitable  for  recreation,  drinking,  lish 
and  w ildlife  propagation,  and  industrial  uses.  The  central  basin  of  Lake  Chickamauga  has  low  solids 
and  few  dissolved  minerals  although  the  water  is  somewhat  hard.'"  Industrial  and  domestic  wastes 
enter  the  lake  from  the  lliwas.see  River  (figure  4)  although  the  waste  volume  of  the  river  is 
considered  to  he  diluted  (“assimilated’’)  by  the  Tennessee  River.  In  the  lower  lake  near  \' AAI’ 
there  is  also  pollution  from  marine  toilets.  This  problem  is  being  controlled  through  the  use  ol 
approved  disinfection  units  and  holding  tanks  for  on-shore  disposal.  The  Iliwassee  River  formerlv 
carried  high  biochemical  oxygen  demand  (BOD)  loads  from  domestic  sewage  into  the  ( hickamauga 
l ake:  recently,  however,  .sewage  treatment  facilities  have  been  improved  .so  that  waste  loading  has 
been  reduced  steadily  since  1970.  There  are  still  many  significant  industrial  dischargesentering  the 
drainages  from  the  ( hattanooga-l larrison  area  (figure  4).  I riar  Branch  receives  wastewaters 
containing  ammonia  and  nitrate  from  (iAi*  Corporation  and  ICAI.  Although  the  L.nvironmental 
I’rotection  Agency  (1  f’A)  did  not  find  (he  waters  to  be  toxic  to  fish  in  static  bioassays,'  ' f'CAl  has 
since  upgraded  its  treatment  so  that  pll  and  nitrogenous  ammonia  levels  are  becoming  so  low  th;il 
most  process  water  will  be  recycled.  L'urther  downstream,  F'riar  Branch  converges  with  .South 
Chickamauga  Creek,  which  receives  toxic  eftluents  from  Alco  Chemical  Corporation,  Mueller 
Company.  W.  R.  (irace  Chemical  Company,  and  the  North  Hawthorne  Street  Dump.  Despite  the 
numerous  industrial  outfalls,  the  M’A  considers  the  creek  to  be  a relatively  good,  warm-water 
fishing  area  because  of  the  creek’s  large  dilution  volume.'  ' The  creek  is  slow  moving  but  never 
anoxic.  When  comparing  the  creek’s  water  quality  to  that  of  ('itico  Creek  which  is  severely  polluted 
with  organics  and  BOD  from  the  Southern  Railway  activities,  the  1 PA  found  that  BOD,  chemical 
oxygen  demand  (COD),  and  coliforms  were  lower  in  the  South  Chickamauga  ('reek.  Both  of  these 
creeks  enter  the  Nickajack  Reservoir, 

The  wateis  of  Chickamauga  Lake  are  characterized  by  high  silica,  high  conductivity, 
and  chlorine.  The  high  silica  concentrations  cause  scaling  and  pitting  irroblems  in  steam-generating 
boilers.  These  problems  are  avoided  by  frequent  purging  and  continuous  boiler  blowdown.  Hie 
water  temperature  of  Chickamauga  Ijke  varies  seasonally,  and  temperature  differences  create 
stratification.  The  relative  temperature  difference  between  the  inllowing  water  from  a tributary  and 
the  receiving  pool  can  control  mixing  and  reaeration  of  the  two  water  masses.  Thermal  stratification 
can  prevent  reaeration  of  the  water  Bowing  into  the  lake.  Lor  example,  in  the  summer,  water  with  a 
high  organic  content  emanating  from  the  Hiwassee  River  essentially  remains  anoxic  and  unmixed 
with  the  main  water  mass  of  Like  ('hickamauga.  Because  mixing  does  not  always  occur,  a waste 
stream  can  cause  a severe  impact  on  water  ijuality  conditions  and  aquatic  life  even  though  its 
presence  would  he  unnoticed  if  complete  mixing  occurred.  The  nitrogen  content  of  the  water  from 
Harrison  and  Waconda  Bays  is  low  except  during  periods  of  trinitrotoluene  (TNT)  production.  The 
water  quality  of  Waconda  Bay  is  directly  intluenced  by  production  levels  and  manufacturing 
discharges  at  VAAP.'  ^ Fish  kills  investigated  in  the  Waconda  Bay  were  traced  to  acid  spills  and 
releases  of  wastewaters  contaminated  with  pinkwater  (nitrobodies). 
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Figure  4.  Domestic  and  Industrial  Effluents  in  the  Tennessee  River 
Basin  Near  the  Volunteer  Army  Ammunition  Plant 

The  horizontal  branch  graphs  represent  upstream  miles  in  the  creeks 
to  the  discharge.  Station  numbers  are  identified  on  table  5. 
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Downstrc.itn  Irom  VAAP,  ilischargcs  from  several  industries  (described  in  section  lilt 
I opoerapliy  and  Drainafte)  degrade  the  water  (juality  of  the  f'riar  Branch.  Water  <iualily  lias 
improved  m the  Waeonda  Bay  as  a result  of  reilueeil  production  levels  ami  gradually  improved 
treatment  of  TNT  wastewaters.  As  the  result  of  litigation,  continuing!  scrutiny  by  the  Water  Quality 
Division  of  Tennessee  Department  of  Public  Health  and  the  PPA.  major  ilisehargers  on  South 
Chickamauga  Creek  (table  5)  and  downstream  of  VAAP  have  implemented  wastewater  treatment  to 
remove  detrimental  components  of  their  effluents.  The  water  ciuality  of  Chiekamauga  Reservoir  is 
superior  to  that  of  the  Niekajaek  Reservoir  (table  5)  because  there  is  less  organic  loading  upstre.im 
from  Chattanooga. 


Like  Chickamauga  is  affected  by  discharges  from  several  domestic  sewage  treatment 
plants  of  the  cities  upstream  of  VAAP.  There  are  additional  industries  upstream  from  Charleston, 
on  the  Iliwassee  River,  but  the  specific  chemical  quality  of  their  effluents  was  not  located  through 
STORfT  or  other  entoreement  sources.  A combination  of  reduced  munitions  production  ami 
improved  efnuent  treatment  have  lead  to  a general  improvement  in  water  (piality  in  (’hickamaug.i 
1 ,ike  and  its  tributaries.  Additional  water  (|uality  data  are  attached  to  show  variations  in  ilic 
fennessee  River,  the  North  Chickamauga  Creek,  and  the  South  Chickamauga  Creek  (tables!) 
through  8). 


Sediments  in  Waeonda  Bay  and  Niekajaek  Lake  have  been  analyzed  for  nutrients'  - ^ 

and  lieavy  metals.'"  Recent  work  shows  that  tliere  are  higher  levels  of  phosphorus,  nitrogen,  and 
organic  material  in  the  sediments  ot  the  upper  bay  than  in  lower  Chickamauga  Lake.  The  source  ol 
this  material  has  not  been  identified. 

Ill  INSTALLATION. 

A.  Location  and  Size. 

Volunteer  Army  Ammunition  Plant  is  situated  in  Hamilton  County.  Tennessee.  1 he 
main  entrance,  at  the  intersection  of  State  Highway  2-A  and  Hickory  Valley  Road,  is  approximalcK 
1.^  miles  northeast  of  the  center  of  Chattanooga.  The  city  limits  of  Chattanooga  join  a portion  ol 
the  plant  boundary.' 

I he  total  area  of  VAAI’  is  7,297  acres.  About  25',f  ( 1 ,72b  acres)  of  this  is  occupied  by 
the  production  and  storage  areas,  whereas  the  remaining  5,571  acres  are  forested. 

B.  fhstory. 

The  VAAP  was  constructed  in  1941  by  the  Corps  of  I ngineers  as  a (iovernment 
Owned,  Contractor  Operated  (CiOCO)  facility  for  the  purpose  of  supplying  TNT  during  World 
War  II  and,  ever  since,  it  has  been  maintained  on  a standby  basis  with  intermittent  |ieriods  of 
reactivation.  The  original  construction  contract  was  awarded  to  Hercules  Powder  Company  of 
Wilmington,  Delaware,  on  I August  1941.  This  company  served  as  design  consultant  and  was  later 
the  operator.  The  original  project  called  for  1 2 lines  with  support  facilities  to  be  constructed  on 
5,975  acres  of  land.  Later,  four  more  TNT  lines  were  added,  but  they  were  not  used  in  World 
War  II  They  were  operated  during  the  Korean  War. 
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Tabic  5.  Waste  Characteristics  of  Principal  Industrial  Discharges  in  the  Tennessee 
River  Basin  Near  the  Volunteer  Army  Ammunition  Plant 


Number 

Facility 

Source 

Major  pollutants 

1 

Southern  Railway 

Wash  down 

Oil  and  grease  (‘^0  mg/1 1 j 

Southern  Railway 

Yard  and  car  washing 
drainage 

BOD5(30to50mg/l), 
coliform;  low  ' 

.f 

Southern  Railway 

Yard  drainage 

Dissolved  oxygen  (DO) 

4 

Amnicola  IXimp 

Decomposition,  runoff 

High  fecal  coliform; 

fenchromc  camphor;  fenchyl  ' 

alcohol 

5 

Seaboard  Allied  Mining 

Concentrated  untreated 
waste 

Coliform.  BOD<5  ( l(i75  lb  day  ) ! 

\ 

Central  Soya 

Main  outfall 

Oil  and  grease  ( 5.4  mg/I ) , 

BOD5  (142  Ib  ’day)  j 

7 

Central  Soya 

Oil  skimmer 

Riosphorus  ( 20  to  70  mg/I ), 
coliform 

S 

Alco  Ctiemical  Company 

Process  waste 

Zinc  ( 70  mg;'l ) ; dissolved 
solids 

Alco  Chemical  Company 

Cooling  water 

( 1 5.000  mg/1) ; suspended 
solids  i 

1 

Alco  Chemical  Company 

Old  sedimentation  pond 

(446  mg/1);  total  organic 
carbon  (54  mg/1) 

' 10 

Mueller  Company 

Industrial  waste 

Phenol  highly  variable  1 

1 1 

Mueller  Company 

Domestic  waste 

BOD 

' i: 

W.  R.  (irace  & Company 

Settling  pond 

Higli  pH;  phospliorus  ; 

(220lb/day) 

; Id 

W.  R.  Grace  & Company 

Dump  leachate 

Possible  radioactive  waste, 
iron,  manganese  i 

, 14 

North  Hawthorne  Street  Dump 

Leachate 

Ammonia  (485  mg/1);  dissolved 

15 

GAF  Corporation 

Effluent 

BOD5  (84  Ib/day);  j 

NH4  (440  mg/I);  1 

solids  (4600  mg/ 1)  ] 

1(1 

FCAl 

Effluent 

Nitrogen '1.000  If  d.  y);  1 

7201b/day  Nli4  j 

17 

VAAP 

Munitions  wastewater 

Nitrogen  (2.150  lb,  day  ); 

B0D5(  1.640  Ib/day);  solids  | 

IH 

Du  Pont 

Effluent 

B01)5(  1,5.50  Ib/day);  oil  and 
grease  (720  Ib/day ) j 

1 l«A 

Du  Pont 

Water  intake 

Ammonia  1 

, |>> 

Mills  Hosiery  Mill 

Effluent 

BOD5  j 

:o 

Tennessee  Finishing  & Dyeing 

Effluent 

Untreated  wastes;  low  IX) 

:oA 

Tennessee  Finishing  & Dyeing 

Domestic  waste 

BOD5  (80  mg/1);  chromium 
1 

Ijbic  b Water  Oiialiiv  Uala  truni  CliKkairiaiisa  l ake.  leiinessee  River  (Mile  4'2.HU) 
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1 lie  onset  ol  ilie  kore.iii  W.ii  siealed  .1  neeet  lor  more  mumiions  and  in  I ‘^52.  ilie  Allas 
I’owder  Company,  siibse()uentl\  known  as  Atlas  Cliemieal  Industries.  Ine..  and  K'l  American.  Inc., 
.ind  now  known  as  ICI  United  States,  Inc.,  was  contracted  to  operate  the  installation  lor  the 
production  ol  I N T.  l ive  ye.irs  l.iter  the  plant  was  aeam  placed  on  a st.indby  b.isis  with  the  Atlas 
Powder  Companx  providine  protective  surveillance  until  the  end  ol  1^04.  .it  which  time  I C.AI  took 
over  this  service.  \Vith  tlie  escalation  ol  the  \'iet  .\am  conHict.  it  was  necessary  to  increase  the 
supply  of  TNT  with  the  result  that  in  October  ldri5  a contract  was  awarded  to  Atlas  Chemical 
Industries.  Inc.,  to  resume  production.  Production  continued  at  a liieh  level  until  the  enil  of  ld'2. 
Production  dunne  mobilization  levels  is  shown  in  table  9. 


Table  0,  TNT  Production  at  Volumeer  Army  Amnuiiiition  Plant 
IXirinp  Mobili/ation  Periods 


National  defense  elfort 

Period  ol  opeiatlon 

1 

Production  ol  TNT  in  tons 

World  War  II 

i 

1 .Inly  l'*42 -.August  1**45 

411. 65.1  ■ 

Korean  rondicl  ! 

j 

, lune  145.^  - Maicli  l‘)57  ' 

I41.H42 

Soullicasi  Asia 

October  1465  - December  1472 

750.()0() 

Suppoii  Operations 

Official  recoi-mition  ol  the  |sollulion  problems  of  VA.AP  seems  Ur  have  been  instituted 
on  2 December  19(iS  when  .1  meeting  was  called  by  the  Army  with  invited  representatives  of 
Tennessee  Valley  .Authonty  ( I VA)  aiul  other  Tennessee  Slate,  county,  and  local  health  agencies. 
Personnel  ol  V A.AP  promised  that  they  would  tnaintain  air  and  water  pollution  levels  at  a minimum 
m accordance  with  .ill  known  criteria  Official  recognition  apparently  was  caused  by  numerous 
f community  protests  over  the  increased  quantities  of  acid  fumes  generaleil  from  the  sulfuric  acid 

1 concentrator  unit,  nitric  oxides  emitteil  from  the  Ammoni.i  Oxiilation  Plant,  and  the  rerl  color  ( 

! plant  eftluent  that  was  being  discharged  into  Waconda  Bay.  a prime  recreation  area  serving  a large 

' population. 

.4 

' rontmued  public  pressure  m the  latter  part  of  19P6  served  as  the  stimulus  to 

I inaugurate  a series  of  projects  at  V.AAP  designed  to  abate  air  and  water  pollution.  Some  progress 

was  made  in  the  ne.xt  ,4  to  4 years  as  evidenced  by  a lessening  number  of  complaints  frmn  the 
• community,  although  in  1970.  one  suit  was  filed  in  Federal  Court  alleging  pollution  damage  to 

neighboring  property. 

Most  of  the  progress  in  pollution  control  at  VAAP  was  made  from  July  1972  to  the 
present  as  a result  of  commissioning  and  operating  new  production  facilities.  Much  of  the  V.A.AP 
Basic  Unit  History  during  this  period  describes  problems  that  have  occurred  during  the  startup  of 
new  facilities. 
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In  l;inu.ir\  the  planl  clianjied  Iroin  a onc-linu  hatcli  procLss  lo  a oiu -line 

aiilomated  eontiiuious  process  produetion  sehodule.  This  has  been  in  operation  up  to  the  present 
time,' 

( . l opottraphy  and  Drainage. 

The  administrative  area.  TNT  lines,  and  l-'C'AI  facilities  are  located  m a valley  ol  genlK 
rolling  land,  ranging  from  678  to  750  feet  above  mean  sea  level;  the  valley  runs  north  and  south 
The  terrain  rises  sharply  to  a western  ridge  along  the  plant  houndary  where  the  water  tiltr.ition 
t.ieihties  are  located,  while  to  the  east  the  maximum  elevations  ( 1 ,000  feet)  are  in  the  maga/me  and 
hulfer  areas.  The  topography  is  descriheil  as  undulating  to  hilly  or  semi-mountamous' over  more 
than  half  ol  the  installation 

Surface  drainage  ol  VAAP  is  shown  in  figure  5.  The  northwest  corner  of  the  f.ieihts 
dr.nns  north  through  ponds  4 ami  5 into  Waconda  Bay.  This  ineliules  surface  runoll  .mil 
uastew.iters  from  TCAl,  the  TNT  production  area,  and  both  acid  .ireas. 

The  remaining  drainage  and  wastewaters  from  I'C.M  and  runoff  Irom  the 
admmistr.itive  aiul  shop  areas  How  south  through  Poe’s  Branch  to  briar  Branch. 

Manufacturing  activities  are  restricted  to  the  western  third  of  V.AAP  Surface  runolt 
and  industrial  wastewaters  How  north  through  pomls  4 and  5 mtoW.ieonda  Bay  and  south  through 
two  oxidation  ponds  into  a tributavy  of  briar  Branclr.  The  east  acid  stre.im.  new  .icid  .irea  stream, 
.md  the  east  TNT  stream  combine  before  entering  pond  4 bins  is  loined  .is  it  Hows  north  b\ 
industrial  and  surface  drainage  from  the  west  stream.  The  east  acid  stream  receives  surface  drainage 
.mil  leachate  from  the  itld  east  acid  area  I no  longer  in  use),  compressor  blowdown  from 
building  40 1 -2.  cooling  water  and  surface  drainage  from  building  401-2,  and  w.istewaters  from  the 
new  acid  area  acid  sewer.  The  new  acid  area  stream  receives  blowdown  from  the  primary  boilers  in 
building  4 I 5,  storm  sewer  ilrainage.  efllueiits  from  a 5.000  gal  day  p.ickage  sewage  treatment  plant 
.md  a laundry,  and  overllow  from  the  cooling  tower  blowdown  sump  .it  the  Industrial  I.iiiuid  Waste 
freatment  bacility  (ll.WTF  ).  Wastewaters  that  bypass  the  ILWTi  are  routed  to  a new  holding 
pond.  F ile  east  TNT  stream  receives  surface  dr.iinage  from  TN  I lines  I througli  1 6 (on  st.indln  ) 
and  ..ontnuious  TNT  lines  I through  6 (only  line  1 is  now  in  use),  spills  ol  .icid,  redwater  .md 
yellowwater  from  TN’I  line  I,  a portion  of  batch  lines  I through  6.  and  dr.iinage  from  two  waste 
.icid  pits.  The  east  stream  into  pond  4 also  receives  condcms.ite  and  surface  drainage  trom  the 
redw.iter  pl.mt. 

The  west  stream  inti'  pond  4 is  formed  by  drainages  trom  the  west  TNT  stream,  1 ('.\l, 
.md  overflow  from  the  silt  retention  jiond.  I he  west  TNT  stream  receives  surlace  ilrainage  Irom  p.irt 
ol  old  batch  TNT  lines  1 through  6 (standby  status)  and  eflluent  from  a 1 50,F)0()-gal  day  sewage 
treatment  plant  with  secondary  treatment.  Ihe  F-(’AI  waste  stream  contains  filter  backwash  from 
Ihe  water  Ireatinent  plant,  surface  drainage,  and  cooling  water. 

The  I’oe  Branch  of  I'riar  Branch  drains  the  central  maga/.ine  area  of  VAAP  to  the 
south.  I'hese  branches  converge  with  the  FCAl  and  discharge  in  F’riar  Branch,  a tributary  ol  .South 
( hickamauga  Creek,  bhe  eastern  third  of  VAAP  drains  north  through  Harrison  Branch  and 
northeast  through  Wolftever  Creek  into  Harrison  Bay. 
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liiNl.ill.il ion  Air  IJu.ility . 


Moiiitonnu  ol  .imlncnt  levels  ol  nitrogen  oxiiles  (NO  .iiul  NOi ),  siilliir  ilioxule  (S(;' ). 
sulliirie  .lenl  inist,  aiul  siispeiuleil  partieulates  was  initialeil  hy  ICl-lJS  at  lour 'oeations  in  I'^titi.ind 
has  etinliiuietl  until  the  present  time.' " 

I hree  ol  the  lour  loe.itions  are  shown  in  ligure  h.  I he  original  sites  .ire  iilenlilied  is 
\1.S- 1 . 1-1 . 1 -2.  .iiul  I--3.  1-1  ( Hod  and  ( iun  ( luh.  Waeoiula  Bay ) is  not  shown.  1 he  designation  MS- 
signilies  mohile  sites  and  1-  signifies  fixed  sites.  I--3  had  been  loeated  in  h.iikling  1 10.^^'  unlil 
November  l')74  when  it  was  moveil  to  its  present  loeation  (figure  b). 

I rom  I ‘)bb  through  |b74.  NO,  NOs.  and  SOs  data  proeured  from  eaeh  of  (he  tour 
.imbieiil  .iir  monitoring  stations  were  averageil  for  I -hour  time  segments,  and  these  ligures  were  llien 
used  to  eompile  24-hour  .iverages  whieh  in  turn  were  used  to  eompule  monthly  .iverages.  The  same 
bre.ikilown  ol  data  was  useil  to  ilevelop  partieulates  and  sullurie  aeid  mist  monthiv  .iver.iees. 
.dlhough  24-hour  eomposite  ilata  were  used  imti.illy.'  ^ The  me'hods  used  in  monitoring  .mibieiil 
air  i|u.ilit\  ean  be  found  elsewhere.'"  Due  to  tlie  v time  of  these  dat.i.  the  monthly  .iver.iges  ol 
eaeh  of  the  four  ambient  air  monitoring  st.itions  were  totaled  .iiul  averaged  to  develop  an  over.ill 
monthiv  .imbient  average  of  the  years  1^66  through  1975  (figure  7).'  " 

fhe  monthiv  ambient  air  averages  of  V.AAI’  in  figure  7 show  a detinite  improvement  :n 
.imbient  .nr  i|ualitv  sinee  1969  when  the  pollution  ai.atemeni  units  were  put  into  etteet.  The 
I nvironment.il  Protection  Agency  ambient  ;iir  quality  standarils  have  been  .lU.iineil  m most  eases 
NOs  amliient  values  were  borderline  at  the  0.05-ppm  level  during  1974.  but  these  fell  below  the 
.imbient  air  quality  standards^  at  every  station  in  1975  except  during  April  anil  May  where  tlie  NOs 
v.ilues  were  0.071  and  O.Obl  ppm.  respectively,  at  the  pond  5 station  (t.ible  10)  Hie  NOj  v.dues 
have  been  less  than  the  ambient  .lir  standards  for  the  months  of  January  and  l ebruary  I 97(i 

I he  average  ambient  air  eoneentrations  for  SOs  ut  V.AAP  .ire  well  below  the 
0.014-ppni  24-hour  standard  (figure  7).  Monthly  averages  for  eaeh  station  for  March  1975  to 
1 ebru.iry  1976  (table  10)  show  that  this  is  not  true  lor  eaeh  station  file  SOs  values  were  above  the 
standard  of  0.014  ppm^  during  April  and  December  1975  and  January  and  l ebruary  197ti  .it  the 
gate  20  station,  fhe  average  daily  ambient  air  quality  reports  Iroiii  K'l-fiS'^  show  that  lor  a tot.il 
of  56  days  during  those  4 months,  levels  were  above  the  SOs  ambient  st.ind.irds  set  by  the 
niatt.mooga-llamilton  County  Air  Pollution  Control  Bo.ird. 

I he  average  eoneentrations  for  suspended  iiartieulales  at  VA.AP  (ligiire  7|  liave  shown 
a eontinuous  decrease  since  1966  and.  from  197.3  to  the  present,  the  overall  averages  for  each 
month  have  been  well  below  the  State  of  Tennessee’s  ambient  air  quality  level  ol  I50/Jg'ni\’  1 he 
monthly  averages  for  each  station  (table  10)  also  show  that  the  partieulates  have  been  maintained 
well  under  the  ambient  standards,  and  only  4 days  have  been  recorded  during  the  period  of  March 
1975  to  1 ebruary  1976  with  an  average  slightly  above  the  I50pg/ni-^  level. 

I he  local  air  quality  standards  are  less  stringent  than  l eder.il  requirements,  with  a 
particulate  level  of  75 /ag/ni  V During  197.3  and  1974.  the  overall  ambient  air  data  show  th.il  there 
were  6 months  in  which  the  level  of  75 /ag/m-^  was  exceeded.'"*  The  monthly  averages  for  e.ieli 
station  show  that  in  April  1975  the  pond  5 stalii  n exceeded  the  local  level,  and  that  during 
I 22  days  of  1975  the  ambient  concentrations  exceeded  tlie  75  gig/iii-^  level  set  by  the  Chait  niooga 
Hamilton  County  .Air  I'ollution  Control  Board. ^ 
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Since  l‘J72,  tlic  acid  mist  data  have  continuously  shown  levels  less  than  0.005  /ue  in  V 
One  other  factor  contributes  to  the  high  concentrations  of  |iollutants  in  ambient  air  (juality.  Air 
stagnation  due  to  the  climate  and  topography  of  VAAP  tends  to  restrict  the  dispersion  ol  the 
discharges  from  the  facilities.  A more  detailed  discussion  is  given  m the  climate  and  topography 
sections  of  this  report  (section  II. B.  and  C.  and  section  III.C.). 

l igure  7 shows  the  trend  for  the  overall  yearly  averages  for  each  pollutant  monitored 
for  the  period  of  ld()6  through  1 975. 

I he  pollution  abatement  systems  alone  were  not  the  only  reason  for  the  continuous 
increase  m ambient  air  quality  since  1968.  There  also  has  been  a massive  cutback  in  proiluction  and 
the  number  of  TNT  lines  used  since  that  time  (figure  7).  In  1968.  the  plant  was  operating  with  a full 
10  INI  lines,  luich  year  since,  there  has  been  a continuous  decrease  in  the  number  of  lines  useil: 
prcscnil)  . only  one  line  is  in  operation. 

These  graphs  show  that  there  has  been  a definite  decrease  since  1969  in  each  parameter 
monitirred.  This  is  not  to  say  that  the  problems  have  been  completely  solved,  since  NOs  ^mcl  SOs 
still  reach  levels  above  the  ambient  air  quality  standards,  but  a continuous  improvement  has  been 
seen  since  1 969  and  this  must  be  continued  if  the  problem  is  to  be  completely  solved. 

There  are  plans  for  continuing  the  monitoring  of  ambient  air  (piality  at  these  four 
stations  and  also  for  expanding  the  program  with  the  installation  of  eight  new  mobile  trailer 
monitoring  units.  Personnel  of  the  US  Army  Corps  of  Hngineers  are  presently  in  the  process  of 
installing  these  units  around  the  installation.  The  comprehensive  plan  is  also  shown  in  figure  6. 
These  trailers  will  be  equipped  to  monitor  a greater  variety  of  air  quality  parameters  to  give  a more 
comprehensive  view  of  ambient  air  quality.  These  units  will  also  be  ecpiipped  with  an  alarm  system 
which  will  be  tied  into  a centrally  located  panel  at  VAAP. 

I-.  Installation  Water  Quality. 

The  liquid  wastes  generated  by  VAAP  fiow  north  through  poiui  4 (after  which  there  is 
,1  pll  adjustment)  and  then  into  pond  5 for  sedimentation  before  being  discharged  to  W'aconda  Bay  . 
pH  IS  monitored  continuously  below  pond  5 where  it  can  be  further  adjusted  if  needed. 

Since  the  inception  of  the  HPA  permit  program  m May  1974.  followed  by  more 
stringent  standards  as  of  1 July  1977  (table  I I ).  VAAP  has  been  issuing  monthly  reports  in  terms  of 
milligrams  per  liter  (ppm)  and  pounds  per  pollutant  produced  per  day  based  on  the  average  monthly 
fiow  rates.  At  the  present  time,  it  wouKl  not  be  advantageous  to  average  all  of  these  reports  to 
determine  overall  average  fiow  or  pounds  pollutant  per  ilay  because  How  rates  have  been 
progressively  reduced  as  the  result  of  production  cutbacks,  equipment  modernization,  and  other 
factors.  During  1974,  effiuent  (lows  were  as  high  as  10  Mgal/d,  but  later  rates  gradually  diminished 
to  5 Mgal/d,  the  present  level.  The  NPDtS  permit^**  does  not  provide  limitations  on  TNT  or  any 
specific  condensate  wastewater  components.  These  are  measured  by  a colored  complex  as  total 
nitrobody.  Recent  data  from  U.S  Army  Medical  Research  and  Development  Command,  I't  Detrick, 
indicate  that  this  wastewater  includes  ^2  different  compounds. 

The  wastewaters  that  How  in  a southerly  direction  on  VAAP  fiow  through  a series  ol 
holding  ponds  into  a tributary  of  F-riar  Branch  and  ultimately  into  Nickajack  Lake.  The  feeder 
streams  that  produce  this  southern  discharge  originate  primarily  on  the  land  leased  by  FCAI.  Other 


Table  1 1.  Discharge  Limitations  for  Volunteer  Army  Ammunition  Plant  Under 
Its  NPDES  Permit,  1 July  1977-30  April  1979 


Parameter 

Daily  average 

Daily  maximum  j 

1 mg/1 

Ib/day 

mg/1 

Ib/day 

1 

.\mmonia  (as  N) 

0.1 

1 

0.5 

i 

BOD5 

i 

1 

66 

10 

(OD 

20 

i 

Total  chiomium 

- 

0.33 

0.05 

1 

1 

1 

Copper 

0.13 

0.02 

i 

1 

1 

1 

' Dissolved  solids 

750 

1,000 

16,700  1 

' 

1 , 

I Iron 

1 

0.3 

5.0  1 

1 Lead 

1 

- 

0.33 

0.05 

0 83 

Manganese 

_ 

0.05 

0.83 

j Mercury 

0.00: 

0.013 

0.005 

Nitrate  and  nitrite 

- 

10 

170 

Oil  and  grease 

10 

15 

250 

Ptienol 

- 

0.007 

0.01 

0.017 

Pliosphate 

- 

- 

0.1 

1.7 

Settleable  solids 

- 

0.5 

1 

Sulfate 

; 

- 

- 

250 

4,200  ! 

1 

1 Suspended  solids 

30 

- 

60 

1 ,000  j 

TNT  and  nitrobodies 

0.3 

0.5 

8.3 

Temperature  ( °C) 

1 

- 

32.2°C 

NOTES  The  pH  shall  not  be  less  than  6.5  standard  units  nor  greater  than  8.5  standard  units  and  shall  be 
monitored  conlinuously. 

There  shall  be  no  discharge  of  floating  solids  or  visible  foam  in  other  than  trace  amounts. 
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miiKU  sources  ot  How  to  tliis  stream  incluiie  infiltration  from  inactive  sections  ol  the  VAAI’  sewac'e 
Loilectum  system  ami  surlace  ilrainage  from  the  administration  and  sliop  areas.  Since  theoretically 
no  industrial  waste  is  discharged  from  VAAP  to  I riar  Branch,  this  stream  will  not  be  tiiscussed  in 
this  section.  Water  iiuality  in  f-riar  Branch  is  discussed  in  section  II. K. 

I . Monitoring  Program. 

Monitoring  of  the  eflluent  from  pond  5 and  at  several  other  locations  in  Waconda  Bay 
was  started  in  Ibp6  by  VAAP  before  there  were  any  EPA  requirements  for  the  einucnt.  Daily. 
24-hour  composite  samples  were  procured  for  most  parameters  measured  in  pond  5 eflluent. 
Sampling  for  pH  was  on  a continuous  basis.  Grab  samples  in  Waconda  Bay  were  taken  weekly. 

During  the  same  period  of  time,  weekly  grab  samples  of  raw  water  (intake  water)  were 
.ilso  t,iken  to  maintain  a recoul  of  the  raw  water  quality.  This  was  important  because  the  raw  water 
int,ike  IS  only  a few  miles  downstream  from  pond  5 eflluent. 

In  September  1974,  WAPORA.  Inc.,  initiated  a water  monitoring  program  at  VAAP,- ' 

1 liree  sampling  stations  were  set  up  in  Waconda  Bay  (two  of  which  will  be  discussed  later  m this 
section).  .All  of  the  grab  sample  parameters,  except  for  dissolved  oxygen  (DO).  pH,  conductivity, 
aiul  water  temperature,  were  analy/.ed  in  a laboratory.  These  were  continuously  recorded  in  the 
field 


Water  and  Air  Research,  Inc.,  (WAR)  initiated  an  aquatic  survey  in  Waconda  Ba\ 
during  the  periods  of  9-13  June  and  I 1-15  August  1975.27  Six  water  (juality  monitoring  stations 
were  set  up  m Waconda  Bay.  Three  of  these  sites  will  be  discussed  ami  compared  to  other  results 
later.  The  analysis  was  performed  on  grab  samples  and  DO,  temperature.  pH.  and  conductivity  were 
continuously  recorded  in  the  field.  Unfortunately.  ICl-US  was  on  strike  and  TNT  was  not  being 
produced  during  the  survey  period. 

ICl-US  at  VAAP  is  currently  expanding  the  water  cjuality  monitoring  program.  .Sites 
.ire  being  prepared  by  the  ('orps  of  Engineers  under  MCA  Project  Number  TO  1000,  EY73. 

The  data2  2 presented  in  this  report  are  from  selected  sites  in  each  of  the  three 
monitoring  programs,  since  the  total  amount  of  data  from  all  the  stations  are  far  too  voluminous  to 
include.  The  stations  selected  for  this  report  give  a representative  summary  of  the  quality  of  the 
discharge  water  from  VAAP  and  its  effect  on  Waconda  Bay  as  it  Hows  into  the  Tennessee  River.  The 
location  of  each  is  shown  in  figure  X,  with  data  having  been  collected  at  stations  I through  3 b\ 
1(  1-US,  Inc.,  Water  and  Air  Research,  Inc.,  and  WAPORA,  Inc.  Station  4 (upstream  Tennessee 
River)  was  sampled  by  WAR.  Inc.,  and  A (pond  5 discharge),  and  B (raw  water  intake)  were 
s.impled  by  K’l-US,  Inc. 

2.  Trends  in  Water  Quality. 

Trends  in  water  ((uality  since  the  inception  of  the  monitoring  program  by  VAAP  in 
|9()()  are  shown  by  yearly  averages  computed  for  each  parameter  monitored.  Figure  9 summari/.es 
the  yearly  averages  for  five  of  the  monitoring  stations,'  ^ These  data  are  not  to  be  interpreted  as  the 
exact  concentration  of  pollutants  at  each  station,  hut  are  to  be  used  only  to  compare  the  stations 
with  each  other  because  they  are  yearly  means. 
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Figure  9.  Yearly  Averages  of  Water  Quality  Measured  by  VAAP 
in  Waconda  Bay  and  Its  Main  Discharge 


rite  yearly  summary  dearly  shows  that  there  is  little  dilTereiiee  between  the  (luality  ot 
this  water  m poml  5 and  the  quality  ol  the  iliseharjie  water  as  it  enters  Wacoiula  Bay.  The  {iraphieal 
anah sis  also  shows  the  high  dilution  laetor  of  the  water  in  Waeonda  Bay  as  it  Hows  toward  the 
lennessee  River.  The  harbor  entranee  and  the  main  channel  of  the  Tennessee  River  are  allected 
very  little  by  the  discharge  from  VAAP.  The  intake  of  raw  water  to  the  plant  is  located  2 miles 
downstream  from  the  discharge  point  at  pond  5.  Monitoring  of  the  iiuality  of  the  intake  water  has 
eontmueil  since  1^65,  and  the  quality  has  remained  relatively  constant.' l-'igure  clearly  shows 
that  the  quality  of  the  water  in  the  main  channel  and  that  of  the  raw  water  intake  varies  little,  and 
that  the  quality  of  water  at  the  harbor  entrance  is  slightly  affected  by  the  discharge  water. 

There  has  been  a significant  improvement  in  the  quality  of  Waeonda  Bay  samples  since 
the  I ‘>06  to  1970  era.  During  this  period,  it  was  not  unusual  to  see  the  entire  bay  exhibiting  a pink 
to  red  color.  This  was  attributed  to  the  high  TNT  content  of  the  pond  5 elHuent.  During  this 
period,  several  fish  kills  had  been  experienced  as  the  result  of  inadetjuale  pH  control. 

.At  the  present  time  in  Waeonda  Bay,  water  color  is  normal,  and  fish  have  inoveil  back 
into  the  bay.'^  However,  pond  5 is  still  discharging  a high  level  of  pollutants,  as  will  be  discussed 
later  m this  section. 

Unpublished  data  from  surveys  conducted  in  December  1975  and  F-ebruary  1976  shovs 
that  the  effluent  from  V.AAP  can  be  distinguished  along  the  west  hank  of  Waeonda  Bay.  This  water 
mass  was  tracked  by  its  high  conductivity  in  December.  In  February,  VAAP  was  preparing  to  close 
and  tlie  discliarge  was  unusually  concentrated.  Munitions  compounds  were  generally  present 
throughout  the  bay.  F'rom  the  preliminary  results  of  biomass  in  periphyton,  there  was  a significant 
biostinuilation  of  the  periphyton  growth  on  microscope  slides  down  bay  of  the  cable  crossing. 
Ailditional  infonnation  will  be  available  in  the  final  report  of  that  survey. 

3.  Discussion  of  Monitoring  Data. 

The  wastewaters  sampled  at  station  A are  characterised  as  a warm,  poorly  buffered, 
highly  conductive  effluent,  preiiominantly  sulfate  and  calcium  ions,  containing  high  concentrations 
of  ilissolved  solids,  ('omparison  of  the  permitted  discharges  with  the  plant  records'''  for  the  perimi 
October  1974  (when  the  permit  came  into  effect)  to  December  1974  showeil  that  a number  of 
jiarameters  exceeded  the  set  limits.  During  1972,  an  1:PA  study  summarized  in  STORF  T also 
examined  the  characteristics  of  VAAP  wastes  dischargeti  from  pond  5.  The  parameters  exceeding 
NPDl  S specifications  iluring  the  two  periods  are  listed  below. 

NI’DI.S  monitoring  ( 1974)  IT’A  study  ( 1 972) 
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I'liilug  I')’."'  .ind  at  tlic  hcgmnmt;  ot  1976,  NPDLS  monitoring  data  sliowcd  an  mcrcasL-  m (lie 
numlxT  of  parameters  m noneompliance  with  the  NPDF.S  specifications.  Table  1 2 sliows  tlie 
parameter  m noncompliance  during  the  period  of  March  1975  to  February  1976  and  also  tlie 
numbei  of  times  per  month  the  specifications  were  exceeded.’^  The  decline  m pollutants  shown 
vlurmg  the  period  of  .lune  1975  to  September  1975  was  due  to  a labor  dispute  at  which  time  the 
plant  was  not  operating.  The  NPHl-S  monthly  average  data  of  pond  5 for  1974,  1975.  and  for 
lanuars  and  February  1976  are  shown  in  appendix  A,  The  data  from  pond  5 during  .lanuary  ami 
( ebruary  l97o  (m  appendix  A)  show  those  concentrations  which  were  in  noncompliance  with 
\P1)1  S permit  standards  for  VAAP  discharges.  The  data  from  station  I (figure  9).  as  the  discharge 
enters  Waconda  Bay.  directly  correlates  with  that  from  pond  5 except  that  data  m the  VV'APORA 
repi'it  show  levels  considerably  less  tlian  the  NPDhS  data  and  those  in  the  W.AR  report.  .A  summary 
oi  these  reports  is  shown  in  appendix  B.  The  data  show  that  the  discharge  from  V;\AP  li.is  a 
signiticant  effect  on  the  water  quality  at  the  harbor  entrance  station.  The  discharge,  however,  has 
ver\  little  effect  at  station  3 where  it  enters  Harrison  Bay  and  no  effect  on  the  main  channel  of  the 
lennessoe  Riser.  Two  problems  with  these  data  should  be  highlighted  here.  F'irst.  VA.\P  was  not 
•Kt'sely  prodiKing  TNT  during  the  survey  by  WAR.  Inc.,  and  second,  no  samples  were  taken  of  the 
bottom  macroinsertcbrate  community  which  would  be  more  likely  to  represent  impacts  from 
presious  production  periods. 

I NT  was  found  at  stations  in  Waconda  Bay  by  WAR.  fnc..  as  had  been  found  by 
W Al’OR.A.  Inc.,  during  a period  of  active  production;  therefore,  we  conclude  that  current  studies 
are  insulficient  and  the  extent  of  TNT  invasion  and  effects  in  Waconda  Bay  shoukl  be  insestigated 
I with  ci'inparison  of  peri)ihyton  and  macroinvertebrate  surveys  during  a period  of  active  production. 

Modernization  projects  are  currently  underway  to  alleviate  these  problems  and  achieve 
compliance  (discussed  in  a later  section).  These  modifications  were  planned  to  be  in  effect  m 197o. 
When  all  moderni/.ation  facilities  are  operating  at  peak  efficiency,  the  amount  of  water  discharged 
(rom  pond  5 will  he  less  than  5 .Mgal  d.'  ^ 

1 . N’.itural  Resources. 

1 . Fhrra. 

I I he  Department  of  Biology  of  the  University  of  Tennessee  at  C hattanooga  has 

I pertormed  a partial  study  of  the  flora  of  V.AAP  This  document  would  rellect  much  of  the  tlora  of 

VWl’* 

< 

, Two  studies  conducted  by  TVA  rellect.  to  a limited  degr  e.  the  composition  of  the 

■ tlor.i  .>1  tl’.e  areas  surrounding  V.AAP  An  environmental  impact  statement  prepared  by  TVA  for  the 

■1  Seijuoyah  nuclear  plants  1 and  2 is  the  most  complete  list  available  for  future  work  at  V.A.AP.’-* 

i The  Brainerd  Flood  Relief  Plan  contains  a limited  number  of  plant  species  for  the  area.’' 

5 Sixty -nine  species  of  trees,  shrubs,  and  vines  are  identified  as  indigenous  to  the  area. 

■ In  a compilation  of  studies  ot  the  llora  of  various  gorges  of  the  southern  Cumberland 
Plateau  and  eastern  highlaiul  rim.  Dr.  Caplenor.  (leorgia  Teachers  College.  Collegeboro.  (icorgia. 
sludieil  the  tlora  of  the  Fall  ( reek  Falls  State  Park.  Tennessee.’^  The  park  is  approximately 
45  miles  Irom  V'.A.AP.  and  the  similarity  between  the  tlora  identifieil  for  the  park  and  the  flora 
identified  by  T\  .A  makes  the  probability  quite  high  that  VAAP  has  a similar  tlora.  Frees  listeil  m 
the  F orest  .Management  I’lan  for  \'A.AP^^  are  similar  to  those  founil  in  the  work  for  the  Brainerd 
I looil  Relief  and  Caplenor’s  study,  althougli  V'AAI’  has  listed  fewer  species. 

*l)r  Perlelli,  I’rotcssor  ol  Biology  . I'niversily  of  Tennessee.  Clialtunooga.  personal  eoiniminicalion. 
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Plant  closed  by  labor  dispute. 

pH  and  temperature  are  recorded  continuously  below  pond  5. 


I liilc  tlu'io  are  no  liel'inilivc  studies  of  the  llora  of  VAAI’,  there  are,  liowever.  a 

' luimbei  of  taxonomic  keys  to  various  types  of  plantlife  of  eastern  Tennessee  that  should  be 

consulted  in  any  future  studies.  Shanks  and  Sharp.  University  of  Tennessee,  Knoxville,  Tennessee, 
identified  the  trees  of  eastern  Tennessee.’**  Shaver  and  Sharp.  University  of  North  Carolina,  and 
I ni\ersit\  of  Tennessee,  respectively,  listed  the  ferns  aiul  bryophytes  ol  r'ennessee.’^  Skorepa 
compiled  a L.italoii  of  the  lichens  of  Tennessee.^’  Phillips  published  a list  of  foliose  and  truticose 
lichens  of  Tennessee.^ ^ and  Dey  identified  two  new  lichens  from  the  southern  Appalachian 
Mount.iins.’'* 

The  Chattanooga.  Tennessee  - Rossville,  Georgia  Interstate  Air  Quality  Study 
conducted  preliminary  studies  on  the  effects  of  air  pollutants  on  plants  in  the  vicinity  of  VA.AP  m 
l‘)o'  ,md  The  studies  consisted  of  visual  and  analytical  methods  of  detecting  damage  to 

ugct.ition  resulting  from  airborne  pollutants.  The  studies  disclosed  the  necessity  for  additional 
studies  of  the  effects  of  nitrogen  dioxide,  ozone.  PA.M,  sulfur  dioxide,  and  hydrogen  tluonde  on 
selected  vegetation,  cspeciallv  plants  of  commercial  value  in  the  area,  including  tobacco,  pinto  bean, 
petunia,  begonia,  geranium,  and  tomato.^ 5 timber  crops. 

Three  species  of  plants  indigenous  to  the  area  and  possibly  present  on  \ AAP  arc 
considered  rare,  endangered,  or  threatened:  Skunk  cabbage.  S\  ini^locurpus  foetidus.  (iinscng. 
Hiiihis  i/iiint/iH'thlii/s  and  white  ladv  ’s  slipper.  ’ T-'urther  studies  are  needed 

to  confirm  their  status  at  N'.AAPso  that  future  activities  at  VAAP  will  not  jeopardize  their  habitats 

i 2 launa. 

1 

I he  nature  ol  \',\.AP’s  mission  has  permitted  very  little  ecological  work  However,  the 
inst.illation  has  c(Ki|ierated  with  the  State  in  several  stocking  programs,  as  described  m the 
Installation  Tish  and  Wildlife  Management  Plan.  The  blacktail  deer  ( mule  deer ) population  existing 
.It  VAAP  is  the  result  of  one  such  stocking  program  These  deer  were  brought  to  the  installation 
Irom  Oregon  m Ibooand  |df)7.  The  herd  has  grown  to  the  extent  that  bow-hunting  is  necessarv  for 
proper  management.  The  onK  whitetail  deer  found  on  the  installation  are  those  that  escaped 
trapping  prior  to  the  blacktail  deer  stocking  project.  Crossbreeding  apparentiv  occurs  between 
species.  Hunting  small  game  animals  was  a source  of  recreation  before  these  privileges  were 
rescinded  in  Uf^l  at  the  order  of  the  V'AAP  Commander.  There  is  no  evidence  that  limited  public 
access  has  significantly  changed  the  ijuality  of  the  installation's  biota. 

I 

I There  are  no  extensive  lists  of  animal  species  on  the  installation.  The  only  lists  available 

are  included  m the  I'ish  and  Wildlife  Management  Plan,  and  these  are  incomplete  and  contain  oiiK 
common  names.  Information  on  the  surrounding  faunal  resources  can  be  found  elsewhere.-* .A 
list  of  27  s(iecies  of  mammals  bnind  in  the  Cumberland  Mountains  up  to  2,000-feet  elevation  is 
avail.ible.-***  Another  source  is  the  observations  of  mammals  in  Johnson  and  Carter  counties, 
jj  I ennes-ee.*'*  which  includes  species  from  .TOOO  to  4.000  feet  in  elevation.  Also  available  are  the 

handbook  and  tield  guide  lor  mammals  of  North  America'**’  and  l:astern  United  States.'* ' The  U)72 
■ preliminary  list  ol  birds  ol  Tennessee  by  Alsop'**  is  an  update  of  (ianier’s  previously  published 

preliminary  list."**  but  it  does  not  include  distributions  or  relative  abundances.  In  the  immediate 
vicinity  of  the  installation,  members  of  an  ornithological  society  have  been  active  in  field 
identification.*  The  most  relevant  list  of  reptiles  Icontains  2b  species )“*“*  is  included  in  the  study 
from  southern  Tennessee  and  northern  Georgia.  A list  including  .1 8 species  of  reptiles  and 


* IJiibke,  K.,  aiul  Diihkc,  L.  May  l‘>7b.  Roy  Lane,  Oolte  wall,  Tennessee  37.U5.  Personal  eoinnnmicalion. 
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.impItilM.ins  Was  soinpik'il  in  assuaalion  with  a stiuK  ol  water  ipialily  m the  (they  Kiver  anil  its 
tnlnitanes  ol  the  l astern  lii^thlaiul  ami  the  (’umherlanil  I’l.iteau  in  lennessee^^  A list  ol  aipialn 
iiueitehrates  was  eoinpileil  hy  the  I VA  lor  an  environmental  stml>  in  the  South  ('hiekaniaiifra 
( reek  ahoiil  5 miles  southwest  ol  the  installation  ■* '’  Maeroinvertehrates  were  also  eolleeteil  in 
W aeomhi  Ba>  into  wliieh  VAAI’  ilr.ims  its  w.isles"”’  In  Ihn-  study , 21  Lolleetions  were  made  Ironi 
natural  and  artil'ieial  substrates  durinti  June  to  September  1975  Ol  the  54  ta\a  enumerated, 
dipleran  larvae  (espeeially  ehironomidae)  and  tibil'ieid  worms  (sludee  worms)  were  the  dominant 
eroups  Both  of  these  jrroups  are  similar  m their  responses  to  environmental  conditions  and  seem  to 
be  indifferent  to  variations  m pH.  oxygen  concentrations,  and  turbidity.  They  will  tolerate  some 
organic  enrichment  but  they  prefer  moderate  to  high  nutrient  concentrations.  This  study  iiuhcatcd 
that  I'NT  production  wastes  reduced  community  diversity  as  intolerant  species  were  eliminated  and 
replace^.  7y  a few  of  the  more  tolerant  species.  Water  and  Air  Research.  Inc.,  noted  that  commumty 
recovery  and  increased  species  diversity  occurred  more  rapidly  on  artificial  rather  than  natural 
substrates.  ,>\  com|irehensive  bibliography  of  the  zoological  studies  m Tennessee  and  the  Tennessee 
River  Willey  region,  with  a one-sentence  description  of  each  study,  is  available.'*'' 

.T  Ha  bitats. 

The  climax  vegetation  which  normally  occurs  m this  .irea  is  the  Oak-Hickory -I'mc 
torest.  riiis  ty  pical  forest  is  characterized  by  hickory  , shortleaf  pine,  loblolly  pine,  white  oak.  ,md 
|iost  oak.  which  are  medium  tall  to  tall  broadleaf  deciduous  .md  needleleal  evergreen  trees 
However,  at  VAAP.  stands  of  pine  trees  have  been  planted  and  the  entire  lorested  area  ol  ilie 
' msialJalion  is  managed  for  maximum  timber  production.  Tigure  l(J  indicates  the  lorested  areas.  I he 

tree  species  which  may  be  found  on  the  installation  are  included  in  ippendix  ('.  The  only  licliK 
occur  where  areas  are  managed  for  fire  prevention.  This  management  halts  succession  in  an 
herbaceous  or  a grassy  stage  and  prevents  invasion  hy  woody  vegetation. 

Aiiuatic  habitat.,  include  numerous  small  intermittent  streams  which  dry  up  in  summer 
months  or  are  sustained  by  cooling  or  industrial  wastewater.  .Also  included  are  artificial  spring-fed 
ponds,  some  of  which  are  stocked  with  bluegill.  largemouth  bass,  and  catfish.  The  last  ol  the  aquatic 
habitats  are  the  oxidation  and  settling  ponds  used  for  waste  treatment  and  the  reservoirs  used  lor 
water  storage. 

■ Ihe  installation  is  not  considered  to  have  any  unique  habitats  and.  due  to  the  timber 

harvesting,  there  are  no  areas  in  advanced  stages  of  succession 

4.  (ieological  Resources. 

rite  entire  Tennessee  River  V.dley  is  underlain  by  Chattanooga  l imestone  formation  of 
; the  Ordovician  period.  The  Knox  group,  dolomite  and  limestones,  are  abundant  on  VAAP.  These 

f rocks  are  2.500-  to  3.000-feet  thick  and  contain  numerous  sink  holes  and  caverns.  .Sinks  that  are 

probably  associated  with  this  group  have  occurred  in  the  east  acid  area  and  under  one  soda  ash 
storage  tank  in  the  new  acid  area.  Unfortunately,  the  Ooltewah  and  I ast  Chattanooga  quadrangles 
which  detail  the  facility  have  not  been  completed  by  the  Tennessee  State  (ieological  Survey; 
therelore.  information  on  fault  regions  is  not  available. 

The  ridge  and  valley  region  was  formed  from  limestone,  shale,  and  sandstone  ranging  in 
geologic  age  from  Cambrian  to  Carboniferous.  Because  most  of  the  upper  rock  fivrmations  of  the 
( umberlaiid  Plateau  are  more  soluble  than  those  underlying,  they  weather  more  rapidly.  As  a result. 
Ihe  valley  is  lower  than  adjoining  areas.  The  different  solution  rates  of  these  rocks  have  caused 
intense  folding  and  faulting.'"* 
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Mul'Ii  oI  Hamilton  County  contains  hlack  Ctiattanoojia  slialc  which  is  also  louml  in 
portions  of  Alabama.  Virginia.  Kentucky.  Indiana,  and  Ohio.  In  l‘M4.  this  shale  was  found  to  he  a 
potential  vast  smrrce  of  low-graile  uranium  ore.  Extraction  is  currently  impractical  because  the  shale 
cont.iins  less  than  O.OOb'/”  uranium.'’^  Cbal  has  been  mined  extensively  in  Hamilton  County 
.ilthough  not  on  VAAP.  Prom  three  ileposits  in  the  county,  the  Lantana.  Sewanee,  and  Richlaiul.^ 
a total  of  lime  beds  have  been  worked  intermittently. 

Hershey.  estimated  that  53  million  short  tons  of  coal  occurred  in  the  known 

and  measured  beds  of  Hamilton  County  as  of  1 January  1954. 

Although  no  mining  has  been  reported  from  VAAP.  it  is  possible  that  coal,  lead,  and 
bauxite  may  occur  there;  however,  detailed  surveys  for  minerals  have  not  been  conducted  at  VAAP. 

5 . ^i  Is . 

The  information  presented  here  was  obtaineil  from  an  analysis  of  data  provided  by  the 
district  conservationist,  Mr.  Joseph  Spencer,  and  the  State  soil  scientist.  Mr.  Joe  Pdder.  Data  from 
(he  soil  survey  interpretations  of  each  soil  type  were  used  to  iilentify  the  engineering  capabilities 
aiui  (he  hydrological  and  erosion  characteristics  of  each  soil  scries  found  on  V.AAP.  Soil  series  with 
similar  descriptions  and  construction  limitations  were  grouped  together  as  critical  areas.  The 
distribution  and  the  type  of  limitation  were  mapped  but  they  are  not  included  here.  Aerial 
, photographs  ilelineating  the  soil  distributions  on  the  facility  are  available  from  the  district  soil 

conservationist  in  Chattanooga.  Tennessee,  The  interpretations  here  arc  general  and  cannot  be 
substituted  for  on-site  soil  surveys  prior  to  construction  or  maintenance  activities.  However,  the  soil 
maps  and  the  following  descriptions  should  be  useful,  in  combination  with  other  maps  included  in 
this  report,  to  locate  potential  areas  for  development,  management,  and  maintenance  m the  existing 
plant  area. 


Major  portions  of  the  site  soils  have  been  modified  for  construction  in  the 
manufacturing  and  storage  areas.  Therefore,  these  areas  are  a mixture  of  surface  and  subsoils  with 
construction  fills  that  were  not  classified  by  the  Soil  Conservation  Service  (SCSI.  There  were  also 
three  pits  anil  two  sink  holes  shown  on  both  the  SCS  aerial  photograph  and  the  US  (icodetic  Suney 
topographic  maps.  The  two  largest  such  areas  occurred  near  the  old  east  acid  area  and  the  new  .icid 
area  .A  third  category,  not  classified  by  SCS,  was  gullied  land. 

The  first  group  of  soils,  Emory,  Cireendale.  and  Whitwell,  amsists  of  ileep,  well-drained 
soiK  formeil  in  loamy  alluvium  on  low-stream  terraces,  in  depressions,  and  along  narrow  drainways. 
These  soil  series  are  sometimes  Hooded,  generally  between  December  ami  March.  During  this  period, 
all  have  apparent  water  tables  from  2.0-  to  6.0-leet  deep  and,  as  such,  these  are  a likely  source  of 
? groundwater  contamination.  Although  these  soils  are  limited  in  occurrence  at  VAAP,  they  are 

common  along  Poe  Branch  near  the  administration  area.  They  tend  to  be  wet  and  unsuited  for 
. development  and  construction;  however,  they  have  a high  fertility  and  are  suitable  for  grassland  and 

hay  crops 

The  Huntington  and  Lindside  soil  series  consist  of  deep.  welUlrained  soils  formed  in 
alluvium  on  nearly  level  plains,  in  upland  tlepressions,  and  in  sinks.  These  soils,  associated  with 
drainages  on  VAAP.  were  describetl  from  the  Arrington  .series.  They  have  imulerate  permeability 
and  runoff,  but  construction  activities  are  limited  by  annual  Hooding  and  seepage. 
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Tlic  Lindisburg.  Lobelville,  Melvin,  and  Taft  series  (described  from  Stemley, 
Lobelville.  Newark,  and  Gutheric.  respectively)  are  poorly  drained  soils  with  clay  fragipans  which 
retain  moisture.  These  soils  with  brown  cherty  silt  loam  are  found  in  the  lowlands  and  depressions 
of  the  central  plant.  Between  December  and  April  these  soils  have  a perched  water  table  from  0.5  to 
5.0  feet  below  the  surface. 

The  Clarksville  series  (described  from  Bodine)  consists  of  deep,  somewhat  excessively 
drained  cherty  soils  on  sharply  dissected  uplands.  This  droughty  soil  predominates  on  the  eastern 
portion  of  the  property.  The  major  problem  here  is  the  loss  of  vegetation  on  slopes  due  to  droughts 
because  erosion  is  a severe  problem  when  this  soil  type  is  exposed.  The  combination  of  slope  and 
seepage  generally  makes  this  soil  unsuitable  for  construction.  The  excessive  silt  content  (fines)  also 
makes  it  a poor  source  for  construction  material. 

The  Bolton.  Cumberland.  Etowah.  Hermutage.  and  Minvale  series  consist  of  deep, 
well-drained  soils  on  foot  slopes,  stream  terraces,  alluvial  fans,  and  high  terraces.  They  have  high 
productivity  but  are  limited  by  seepage,  and  erosion  is  a problem  when  they  occur  on  slopes  of  7C' 
or  greater.  These  soils  cover  the  majority  of  the  central  VAAP  area.  Waynesboro  scries,  which  is 
similar  to  this  group,  was  also  listed  for  the  plant  but  it  was  not  mapped.  This  soil  is  similar  to  those 
desenbed  above. 

The  Talbott  .series  consists  of  shallow  to  tieep.  well-drained  soils  formeii  in  clayes 
rcsidum  Irom  limestone  on  the  uplands.  The  soils  percolate  very  slowly . and  hard  bedrock  is  20  to 
40  inches  below  the  surface.  The  clayey  overburden  makes  this  soil  undesirable  for  any  landfill 
f.iciljtics.  alfhougl)  it  underlies  portions  of  tlie  burning  and  burying  ground.  Rock  outcrops  and 
shallow  bedrock  may  be  common  and.  in  such  cases,  erosion  would  he  difficult  to  control.  Slopes 
bearing  this  soil  are  best  utilized  for  woodland. 

The  Fullerton  and  Dewey  series  consist  of  deep,  well-drained  soils  on  uplands  that  are 
underlain  by  limestone.  These  soils  are  abundant  in  the  production  and  storage  areas  and  are 
cismmonly  jssociated  with  limestone  sinkholes.  The  clayey  surface  soil  and  severe  slope  require  that 
coiisklerable  earthwork  be  pertbrmed  poor  to  construction.  The  SCS  recommends  that  this  land  he 
used  lor  pasture  and  woodland.  Because  these  soil  series  are  associated  with  sinkholes,  these  sites 
should  not  be  considered  in  future  construction  plans. 

The  C'aptina  and  Colbert  series  consist  of  deep,  moderately  well-drained  upland  soils, 
riiese  soils  have  shallow  bedrock  like  the  Talbott  series  and  occur  on  steep  slopes  in  a belt  through 
the  central  V.\AP  area.  The  cherty  silty  clay  loam  or  cherty  silt  loam  makes  them  highly  susceptible 
to  erosion.  Mans  severe  erosion  problems  causeil  by  construction  have  occurred  in  this  soil.  Natural 
plantings  should  be  encouraged  along  with  Korean  lespedeza  as  cover  crops  after  timber  harvest. 

The  principal  soils  on  VAAP  are  shown  in  table  13.  The  woodland  suitability  groups 
for  the  soil  series  have  been  derived  from  a USDA  progress  report  .■*  * and  brief  descriptions  of  each 
group  are  included  in  appendix  D.  The  progress  report  provides  additional  explanatory  data  which 
discuss  the  tree  species  and  management  practices  which  shouki  he  utilized  for  each  woodland 
group. 

b.  Archaeological  and  Historical  Resources. 

The  prehistoric  Indians  that  occupied  Tennessee  can  be  divided  roughly  into  three 
groups  Paleo.  Archaic,  and  Wooilland. 
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Table  13.  Principal  Soil  Scries  from  Volunteer  Army  Ammunition  Plant 


Soil  series  name 

Description 

1 

Woodland 

suitability  groups 

j hmory 

1 

j Sill  loam,  O'A-5%  slopes 

i 

— 

2o7 

(ireendale 

j Silt  loam  and  cherty  silt  loam,  0%-12% 

2o7 

Wliitwcll 

1 

j Loam  - silt  loam,  0^-5% 

2wK 

Huntington 

1 

1 Silt  loam,  07^-5%  slope 

2o7 

Lindside  j 

Silt  loam  and  cherty  silt  loam.  07-5'^  slopes 

2w8 

i landisburg  | 

Silt  loam  and  cherty  silt  loam,  07-20%  slopes 

Mil 

j Lobelville 

Slit  loam  and  cherty  sill  loam.  00>-5%  slope 

1 

, 2w8 

Melvin 

Silt  loam.  0'/o-2%  slopes 

2w4 

Talt 

Silt  loam.  2%-5%  slopes 

3w8 

! 

Clarksville  i 

1 

Cherty  silt  loam,  27f~l  57  slopes  | 

.k'H 

1 

Bolton 

Loam  - silt  loam.  57-207  slopes  1 

Mil 

(umberland  j 

Silty  clay  or  clay.  57-207  slopes,  severely  eroded  ^ 

4c  3 e 

htowah  ] 

j 

Silty  loam  to  cherty  silty  clay  loam,  27-127  slopes  | 

2o7 

Hermutage  i 

1 

Minvalc  j 

j 

Silty  loam  and  cherty  silt  loam,  2%-209^ 

3o7 

j Talbott 

Silty  clay,  57-20',f  slopes,  severely  eroded 

4c.V‘ 

Fullcrlon 

i 

Sill  loam  and  cherty  sill  loam,  57-207  slopes 

3o7 

Dewey 

1 

•Silt  loam,  27-20',7  slopes 

3r8 

3o7 

1 

' Captina 

Sill  loam.  07-127  slopes 

.^o7  ; 

1 

Colbert 

Silt  loam  to  silty  clay  loam,  07-207  slopes 

4c  2 
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I he  P.ilco  Indians  probably  derived  from  tliose  migrants  that  entered  North  Ameriea 
sia  tlie  Bering  Land  Bridge  and  traveled  south  in  several  directions.  One  branch  of  these  peoples 
entered  the  Tennessee  area  about  10.000  to  15.000  before  the  present  (BP).  Reeent  excavations  at 
Kentucky  Lake  indicate  that  the  lower  Tennessee  Valley  must  have  been  found  to  be  agreeable  to 
the  invaders  since  there  are  more  traces  of  their  oeeupancy  here  than  in  most  other  parts  of  the 
L'nited  States. 

A second  wave  of  immigrants,  the  Archaic  Indians,  followeii  about  6000  to  7000  Bi*. 
They  established  villages  and  hunted  food  with  spears  tipped  with  stone  points.  The  bow  aiul  arrow 
had  not  yet  been  invented.  The\  seem  not  to  have  developed  a burial  cult,  since  bones  of  their  ilead 
arc  tound  m shell  heaps  along  with  other  animal  bones. 

Somewhere  between  3000  and  2500  BP.  the  Woodland  Indians  moved  into  the  area, 
coming  not  from  the  north  like  their  predecessors,  but  from  the  forests  of  the  east.  Their  mode  of 
life  was  agricultural,  hence  they  introduced  corn  and  the  art  of  making  pots.  They  had  bows  aiul 
arrows  which  made  them  more  efficient  hunters.  The  later  Woodland  people  built  mounds  for  the 
interment  of  their  dead,  depositing  them  in  layers  until  the  mounds  reached  10  to  15  feet  in 
height. 


.Much  larger  mounds  were  built  by  the  Mississippian  Indians,  hut  for  the  purpose  ol 
erecting  council  houses  on  top.  These  people,  spreading  out  from  the  Mississippi  Valley,  came  to  the 
Tennescee  \ .illey  about  1000  to  1 100  .AD.  They  made  pottery  of  a distinctive  style  and  raised  corn, 
beans.  si]uash.  and  pumpkins.  They  probably  cremated  their  ilead  since  few  graves  have  been  tinind 
The  dialect  (hey  spoke  was  tram  the  .Vluskhogean  language  group  wliich  included  the  ( reeks,  the 
riiickas.iw  from  northern  Mississippi,  and  the  Choctaw  from  south-central  Mississippi 

I he  first  Lrench  and  Lnglish  contacts  with  (he  Indians  came  in  l6'^3.  when  they  met 
the  Chickasaw  who  claimed  western  and  part  of  central  Tennessee  as  a hunting  ground. 

The  powerful  Cherokee  Nation  had  come  into  the  southeast  area  and  Tennessee  about 
dOO  AD  and  forced  the  Creeks  and  ')  uchis  to  move  out  of  their  lands  in  the  early  1 '’OO’s.  Fifteen 
years  later  they  drove  the  Shawnee  out  of  the  Cumberland  Valley,  leaving  only  the  Cherokee 
Tennessee  v as  a no  man's  land,  crossed  by  trails,  hunted  on,  but  containing  few  permanent 
settlements  ' ’ 

IV  INSTALLATION  ACTIVITIFS  WITH  A POTHNTIAL  FOR  AFFECTING  THF  NATURAL 
RF.SOLRCFS 

.A  Fublic  Utilities 

Volunteer  Army  Ammunition  Plant  supplies  its  own  reiiuirements  for  steam,  sewage 
disposal,  solid-waste  disposal,  and  water.  Flectricity  is  provideil  by  the  TVA,  and  telephone  service 
IS  provided  by  South  Central  Bell.  Inc.  About  3.5  million  kw-hr/month  is  useil  by  ICI-l'S  although 
monthly  usage  varies  widely  No  data  are  available  for  F'CAI  usage. 

Steam  is  produced  by  two  different  systems.  The  primary  system  comprises  three 
steam  plants.  Two  package  boilers  are  used  for  VAAP  in  building  415.  burning  either  natural  gas  or 
oil  lor  luel.  with  a combined  capability  of  300,000  Ib/hr.  F'our  boilers  m building  401-1  are  leased 
to  F(  AI  lor  power  and  two  boilers  m building  40 1 -2  are  inactive.  The  inactive  boilers  burn 
bituminous  coal  and  would  require  modification  if  they  were  to  be  reactivated.  The  combined 
steam  capability  of  all  boiler  facilities  would  be  1 .2  MIb/hr.*  ’ 
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1 lu'  sccondury  s(c;im  production  system  consists  of  five  waste-he;il  boilers  which  arc 
cnerei/ed  at  first  by  steam  from  the  primary  boilers  and  therealter  are  maintained  by  the  heat  f rom 
the  exothermic  reaction  involveil  in  production  processes. 

The  blowdown  trom  all  boilers  is  continuous  and  is  necessitated  by  the  huiklup  within 
the  boiler  ol  chemicals,  largely  siliceous  compounds,  in  the  feed-water.  Three  treatment  compounds 
arc  addeil  to  the  feed-water;  Liqui-treat  Cl®,  Neutrameen  NA-7®,  and  Corrogen®.  The 
manufacturer  claims  that  they  are  nontoxic  to  aquatic  life.  Boiler  treatment  data  are  shown  in 
t.iblc  14  Blowdown  release  is  into  pond  4.  No  data  are  available  for  FCAI. 

Sewage  treatment  is  mostly  supplied  by  two  plants,  one  in  the  new  acid  area,  a 
5()0()-gal  day  package  aeration  plant.  The  remainder  of  the  plant,  with  the  exception  of  the 
burning  burying  ground,  is  serviced  by  a 1 50,000-gal/day  trickling  filter  plant.  Sewage  from  the 
change  building  (No.  767)  at  the  burning  ground  is  disjiosed  of  through  a tile  drainage  system. 

I flluents  from  the  two  plants  are  released  through  pond  5.  l-'ecal  coliforms  are  within 
St.ite  regulations  and  do  not  create  a significant  impact.  Due  to  the  high  nitrogenous  content  of  the 
wastes.  BOD5  is  occasionally  not  in  compliance  with  the  VAAP  NPDliS  permit  limitations.  There  is 
no  buildup  of  solids.  Other  chemical  parameters  are  discussed  in  the  section  on  water  pollution. 

There  are  other  tile  drainage  systems  (at  the  maga/ine  area  and  batch  TNT  production 
.ireat  which  would  not  be  used  unless  the  batch  process  is  reactivateil.  There  is  a large  tile  drainage 
svstem  m the  shop  and  administrative  area.s.  hut  this  .system  will  be  used  only  if  all  production 
ceases  and  the  sewage  treatment  plants  are  shut  down.  FCAI  uses  a tile  drainage  system  hut  no  data 
are  asailable  on  How. 

Water  pumping  stations  (104Mgal/d)  on  Oiickamauga  Lake  and  filtration  plants 
(40  Mgabil)  on  VAAP  supply  the  water  for  VAAP.  These  facilities  are  leased  to  I'CAI  who  supplies 
1(  l-LS  with  approximately  60  Mgal/mo  of  filtered,  chlorinated,  potable  water.  Backwash  from  the 
filtration  plant  is  released  into  a (iovernment-rrwnerl  pond  on  leaseil  land  with  overtlow  into 
poiul  4 Raw  water  is  provided  for  emergency  use  only,  such  as  for  deluge  and  cooling  use  on  the 
I N I lines.  A well  at  the  hurning/burying  ground  supplies  water  for  fire  eontrol  on  the  burning  pads 
and  tor  sanitary  purposes  in  the  personnel  change  building.  I'here  is  a potential  for  contamination 
of  this  well  by  seepage  from  the  burning  pads  and  landfill 

No  data  are  available  for  FCAI  water  usage. 

B Waste  Disposal. 

Salvageable  materials  consists  of  uncont;immated  paper,  wood.  ,md  metals.  Met.ils 
contaminateil  with  explosives  are  decontaminated  by  Hashing  and  are  sold  along  with  the  paper  and 
wood  by  the  property  ilisposal  representative  Waste  oils  are  sohl  by  bid  to  waste  oil  salvagers. 
(Some  waste  oil  is  used  to  Hash  the  metals.) 

Ihicontaminated  trash  consists  of  noiisalvageahle  trash  not  contaminated  by  FN1  such 
as  n.onrecycleahle  paper,  wood,  and  plastics  I hese  wastes  .ire  sent  to  the  landfill,  none  are 
incinerated. 


(S) 


Bel/.  Inc  . lyuiosc.  I’cnnsylvania 
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Tabic  14  Tlic  O'lanlilies  and  Waste  < liaracteristics  nl  Boiler  Blowdown 


ContiiminattHi  trash  consists  ol  waste,  scrap  explosives,  and  I NT-imprepnated  trash. 
I hese  wastes  are  hurned  in  the  open  under  controlled  conditions  and  residue  is  huned.  Incinerators 
will  he  installed  in  July  and  in  December  1970  to  replace  open  hurninj.'. 

All  information  <m  solid  wastes  was  obtained  from  the  1075  Annual  Status  Report  on 
I nvironmental  Rrojirams  and  Activities,  the  tPA  Air  Pollutant  Kmissions  Report,  and  the  VAAP 
bnefine  brochure.’  ” S'* 

F armers'  Chemical  Association,  Inc.,  has  few  solid  wastes  associated  with  production. 
It  does  not  operate  any  landfills,  incinerators,  or  open-burning  grounds.  The  trash  it  produces  is 
disposed  of  by  the  commercial  sanitation  firm,  Browning-F'erris,  Inc.,  of  Chattanooga,  Tennessee. 
Flic  trash,  which  is  believed  to  be  uncontaminated,  is  dumped  at  the  municipal  sanitary  landfill.’'  * 


Lamlfill. 


T he  84-acre  burning/burying  ground,  in  use  since  July  1970,  is  located  in  the  north  end 
ol  the  plant.  The  trench  currently  in  use  will  be  tilled  by  the  end  ot  1077,  at  which  time  a new 
trench  will  be  dug  adjacent  to  the  old  one.  Drainage  from  the  landlill  and  burning  pads  empties  into 
the  Hamilton  Branch. 

After  metal  has  been  separated  from  the  burned  material,  the  residue,  which  was 
approximately  20  tons  in  CY  1074,^^  is  buried  along  with  uncontaminated  trash  m the  sanitary 
landfill.  In  1 974.  about  370  tons-' ^ of  refuse  were  buried  and  about  272  tons,  in  1075.' 

The  trash  is  dumped  into  b-  to  8-feet-deep  trenches  and  covered  once  a week,  fhere  is 
some  problem  with  drainage  from  these  trenches,  but  it  could  be  corrected  by  covering  the  trash 
ilaiK  as  recommended  in  “Installation  Solid  Waste  Survey  (luidelines.  " The  old  burning  burs  ing 
ground,  closed  in  1070.  is  now  the  site  of  the  new  acid  area. 


T he  soils  of  the  burning/burying  ground  area  are  poorly  suited  to  this  use  since  tliey 
belong  to  the  F-ullerton  Series  which  are  ileep  soils  with  a high  clay  cemtent  and  a medium  runoll. 
They  have  severe  limitations  for  sanitary  landfills  due  to  seepage  trenches,  and  they  are  poor  tor 
landfill  cover  due  to  their  stoniness. 

T he  site  selection  was  governed  by  the  provisions  ot  AM(  R 385-100  rather  than  by  the 
suitability  ol  the  soil. 

2.  Open  Burning. 

Until  the  proposed  incinerators  are  completed  (July  1 078-l)ecember  1070).  open 
burning  is  the  most  efficient  means  of  decontaminating  TNT-impregnated  wastes  and  disposing  of 
scrap  explosives  (table  I 5). 

According  to  the  F I’A  Air  F'ollutant  F mission  Report  for  1 074  (completed  November 
1 075).  “Ireituency  of  burning  (on  VAAl’)  depends  on  volume  of  accumulation  and  atmospheric 
conditions  . **  In  1 074,  from  .March  to  December,  there  was  an  average  of  24  burnings  per  month 

*Mr  Janies  I)ick.eT«m,  l ( At  Plant  Manager.  ixTsonal  cornnuinicalion 

**Tlicse  coruliiions  are  set  by  ihe  rhaliaiKHiga-llaniillon  County  An  I’olliition  ( ontrol  Hurcau. 


lablc  1 5 Ouaniilics  ol  Material  Wsposcd  by  Open  Burning  in  1-Y74  ami  bY75 


Material 

(’ombiistiblc 

('Yl^J74 

(YI‘»75  i 

7r 

i( 

11 

1 \ploM\e  waste 

<W 

140.4 

5H5  .I  s 

( paper 

'»(,.() 

I4.no 

( ontaminated  wood 

:‘»(oo 

47.US  j 

V^asie  acetone  and  ben/ene 

0 » 

1 0 1 



, 

\Mih  ,t  raiisic  Iroin  I ’’  to  42.''’  I, missions  from  the  hurtling  grountls  are  eoiisiilered  hy  VAAI’  to 
create  a nuisanee  tlie  emissions  violate  particulate  emission  regulations  and  open  hurning  is 
pioliihited  In  ('hattanooga-Matnilton  County  Pollution  Control  Hoaril  regulations.  However,  this 
should  he  eorrecteii  upon  completion  id'  prr>poseil  iticinerattus:  an  oium-pit  air  curtain  incinerator 
( lid\  lor  contaminated  wastes,  ami  a destruction-type  incinerator  (December  |d7d)  lor 

e\plosi\e  wastes 

Recy cling  anil  Salvage. 

\ll  recycleahle  materials  which  are  not  contaminated  are  sold.'^  In  Id75,  the 


tollowmg  materials  were  recycled.' 

Tons 

l errous  metals 

Nonferrous  metals  .^0.4 

Paper  products  24.8 

SSood  products  (i4.(i 

Rubber,  etc  8.2 


1\1  redwater.  a by  product  of  I N T purification,  is  sold  to  the  pulp  and  paper  imlustry 
.IS  thick  luiuor  (.T''  - solids).  Prior  to  l‘)64.  redwater  was  incinerated  and  sokl  as  ash  (salt  cake, 
sodium  sulfate).  The  Tampella  process,  a method  to  recover  SOs  and  soda  ash  from  the  redwater 
has  shown  great  promise  as  a future  means  of  disposing  of  redwater  as  well  as  cutting  down  on 
purchases  ot  sulfur  and  soda  ash.* 

( ( ontaminated  .Areas. 

The  entire  production  area  can  be  considered  contaminated  with  TNT  from  past 
production  spills  and  from  the  hauling  of  TNT  in  the  area.  More  specifically,  the  areas  of  heaviest 

*Mt  I ( Bingliam.  iri-L'S.  personal  communication. 
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i.itni,imjiuilioii  iiKliulo  the  h;itdi  TN'r  lines,  the  hurning/liury mg  ground,  the  old  s;init;iry  hmdtill, 
,md  the  old  hurning/hurymg  ground,  which  is  now  the  new  ;ieid  are;i. 

The  production  area  soil  and  buildings  of  ^•('AI  are  contaminated  predominantly  with 
ammonia,  nitrate,  urea,  and  chromium.  A slightly  contaminated  area  caused  by  heavy  talloul  ol 
particulate  emissions  is  located  downwind  from  the  production  area.  This  is  expected  to  clean  itselt 
naturally  within  I 2 months,  and  it  is  not  expectetl  to  occur  again  since  particulate  emissions  have 
been  drastically  reduced.^  * 

I).  Manufacturing  limissions. 

I . Air  Lmissions. 

I he  major  manulacturing  units  at  VAAP  that  affect  the  air  (|uality  are  as  follows: 

AOP  Weak  Nitric  Acid  Plant  (New  Acid  Area) 

DSN  Direct  Strong  Nitric  Acid  Plant  (New  Aciil  Area) 

SAR  Sulfuric  Acid  Regeneration  Plant  (New  Acid  Area) 

AF'R  .Acid  Fume  Recovery  Units  (TN  I'  Area) 

Continuous-Type  TNT  Lines  (TNT  Area) 

Batch-Type  TNT  Lines  (TNT  Area) 

I he  air  quality  standards  that  apply  to  each  of  the  above  processes  are  shown  in 
table  lb  The  locations  of  each  facility  are  shown  in  figure  I I . 

a,  AOP  Weak  Nitric  Acid  Plant. 

Ihe  new  .AOP  plant  has  produced  emissions  with  no  visible  color  and  whose  average 
NO^  content  is  within  the  200-ppm  limit  according  to  tests  made  in  late  I ‘>74  by  ICl-US.''^  The 
plant  was  inoperative  during  most  of  I'HS  when  a new  combustor  unit  was  being  installeii. 

In  December  l‘)7.S.  the  AOP  plant  was  in  operation  lor  a short  time,  but  the  emissions 
were  not  monitored.  On  February  D)7b,  the  plant  resumed  operation,  but  after  I 2 hours,  cracks 
ileveloped  on  the  top  of  the  combustor  shell  forcing  the  unit  to  be  run  at  only  .SON  of  capacity  for 
the  next  ^ days,  after  which  the  plant  was  shut  down  feu'  repairs.  A new  DuPont  unit  was  scheduled 
to  be  installed  in  early  April  U)7b.’  ^ 

b.  DSN  Direct  Strong  Nitric  Acid  Plant. 

The  DSN  emissions  have  been  readily  visible,  with  NO^  levels  above  the  200  ppm 
acceptable  limit,  Fhe  DSN  operation  was  equipped  with  a larger  capacity  condenser  which  should 
help  reduce  NO^  emissions.  The  unit  was  operated  for  a short  ireriod  in  November  and  December 
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llowouT.  tlu*  plant  was  sluit  down  tlirough  l^'^S  and  was  expected  to  start  up  in 
niid-l‘r6.'  ’’  Tlie  stacks  were  retested  on  H and  9 June  1976  and  were  shown  to  he  in  compliance 
except  during  actual  startup.* 
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c SAR  Sult'uric  Acid  Regeneration  Plant. 

The  .Army  Invironmental  Hygiene  Agency  (AHHA)  monitored  the  SAR  from 
.M  October  to  14  November  19^4.  The  results  indicated:  ( 1 ) general  compliance  with  sulfur 
vlioxide  (SO-.)  standards  with  an  average  output  of  5.06  1b  of  SOs  ton  of  H2SO4  produced: 
( 2 1 nono'inpliance  with  the  opacity  standanl  which  was  found  to  be  at  the  90'Mevel. 
(.' I noncompliance  with  the  sulfuric  aciil  mist  standards  showing  an  average  of  1.45lb/ton  of 
IOSO4.  and  (4)  general  compliance  svith  NO^  standards.’**  The  SAR  was  shut  down  most  of  1'05 
and  was  restarted  at  the  end  of  1975.  ()n  13  January  1976,  the  SAR  stacks  were  monitored  and 
emissions  were  still  in  nonconipliaiice  with  State  and  local  regulations  for  sulfuric  acid  mist  and 
opacity  ( whose  levels  were  1 .45  lb  of  mist  ton  of  sulfuric  acid  and  35';  opacity,  respectively).'  ’ 

d.  Continuous-Type  TNT  Lines. 

The  new  continuous  TNT  lines  are  equipped  with  an  aciil  and  a fume  recovery  system 
which  uses  a John  /.ink  thermal  combustion  furnace  to  abate  NO^  emissions.  When  the  absorption 
sestem  IS  used  with  the  combustion  system  in  balance,  emissions  are  not  visible.  Monitoring  of  its 
emissions  inis  indicated  that  tiie  fumes  leaving  the  John  /ink  combustion  furnace  have  raipeed  as 
low  ,is  2.'  to  50  ppm  and  as  high  as  350  11pm  which  is  in  excess  of  the  220  ppm  standard.' ' 
December  19"5  monitoring  by  K'l-U.S  sliovved  Dial  the  new  AFR  was  in  compliance  with  the  State 
.ind  local  st.iiulards.'  ^ 

e.  IJatch-Type  TNT  Lines. 

When  batch  TNT  lines  are  in  operation,  emergency  jets  from  nitration  operations, 
w.ish-house  emissions,  as  well  .is  oil  sep.iration  at  the  bi-nitration  houses,  constitute  sources  of 
NO.^^  emissions.  Hatch  operations  were  diseontinued  31  January  1975.  However,  five  batch  lines 
reni.iin  in  reserve  for  total  mobili/.atiun  capabilities,  but  they  will  not  be  operateil  until  such  a 
condition  exists. 

.\  Production  1 ngineering  Test,  Fivaluation  project  relating  to  the  VITOK  absorption 
process  system  for  NO^  pollution  abatement  was  evaluated  to  determine  whether  this  type  of  N'O^ 
abatement  could  he  applieil  to  the  old  acid  and  fume  recovery  systems  should  the  batch  lines 
resume  operation  umler  a total  mobili/.ation  commitment.  Tests  indicated  that  N'T^  inlet 
concentrations  of  30.000  ppm  (3';t  were  reduced  to  an  emission  of  5.000  ppm  (0.5%).  This  is  .1 
substantial  reiluction  but  the  0.5'~';  level  still  would  not  eonform  with  the  existing  local  and  State 
Standards  tor  N()^.'  ^ 

T he  redwater  incinerators  used  to  ilispose  of  the  redwater  thick  iKpior  from  the  TNI 
lines  have  not  been  used  since  196H.  The  major  mode  of  disposal  since  that  time  has  been  to  sell  the 
thick  lu|uor  to  the  |iaper  industry.  If  in  the  future  the  incinerators  are  to  be  reactivated,  it  is  not 
known  whether  they  will  be  in  compliance  with  State  and  local  regulations.  The  redwater 
incineration  is  further  iliscussed  in  section  IV. A. 
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Water  Pollutants. 


The  major  water  pollution  sources  discltarj’e  into  one  ol  the  live  main  streams  llowinj! 
on  tlie  installation.  This  section  will  discuss  these  streams  (l  ast  Aciil  .Stream,  New  .Acid  Stream. 
1 ast  TNT  Stream.  West  TNT  Stream,  and  the  I'CAI  Stream)  and  the  eUluents  that  contrihute  to 
their  water  ijuality.  Table  P shows  an  inventory  ol  tlie  pollution  sources  entering!  each  stream.  The 
d.it.i  m this  report  are  representative  ot  the  field  survey  done  by  A1  HA  in  l‘)72.' 

a.  Hast  Acid  Stream. 

The  Hast  Acid  Stream  originates  in  the  east  acid  area;  water  pollution  sources  alfectmi: 
the  stream  are  listed  in  table  16.  The  wastewater  sampled  in  the  stream  w'as  normally  warm, 
averaging  93°l'.  with  a pH  averaging  2.3.  Turbidity  and  suspended  solids  were  found  to  be  low.  but 
dissolved  solids  and  total  solids  were  high.  The  average  total  organic  carbon  (TOO  ot  the  stream 
was  found  to  be  X.4  ppm  which  is  less  than  the  corresponding  average  of  14  ppm  for  untre.iled 
process  cooling  water.  This  characteristic  was  noted  in  most  of  the  industrial  waste  streams  where 
high  acidity  predominated.  Nitrates  remained  stable,  with  an  average  of  6.6  ppm.  while  sullates 
ranged  from  a low  of  273  ppm  to  a high  of  79P  ppm.  Sodium  concentrations  normally  remained 
below  10  ppm. 

b.  New  Acid  Stream. 

The  New  Acid  Stream  receives  the  majority  of  its  How  trom  the  discharges  by  the  new 
acid  area.  A list  of  the  primary  sources  of  discharge  is  listed  in  table  17. 

The  eflluent  from  the  package  sewage  treatment  plant  is  insignificant  compared  to  the 
amount  of  industrial  waste  dischargeil.  The  wastewaters  dischargeil  from  the  new  acid  area  have  an 
extremely  high-pollution  potential.  The  dilution  provided  by  the  other  waste  streams  was  tound  to 
be  sufficient  to  lower  the  concentrations  of  ammonia,  nitrates,  chloriiles,  sodium,  aiul  chromium  to 
more  acceptalde  discharge  levels  before  leaving  the  plant;  however,  dilution  in  itself  will  not 
alleviate  the  pH  and  acidity  problem  of  the  waste  stream.  The  pH  ranges  from  0.7  to  7.5,  and 
.icidity  ranges  from  0 to  a high  of  31,400  mgd.^^  The  biggest  polluter  of  the  stream  is  the  S.AR 
unit,  and  this  is  because  the  ILW  ri-  is  not  operating  at  the  present  time,  ('omparisons  of  periods 
( when  the  SAR  was  being  operated  versus  periods  when  it  was  not  support  this  hypothesis. 

. Conductivity  of  the  eflluent  of  pond  5 was  approximately  twice  as  high  during  periods  when  the 

SAR  plant  was  in  oi’eration  compared  to  periods  when  the  plant  was  ilown.  The  wastes  from  the 
' new  acid  area  are  less  acidic  when  the  SAR  is  down,  aiul  less  lime  is  recpiired  to  neutrali/e  the 

combined  wastewater;  therefore,  the  hardness  of  the  water  is  reduced.  Hanlness  levels  fall  from  .‘'70 
' to  2‘H)  ppm  when  the  SAR  is  not  operating.  Similar  reductions  also  occur  with  sulfate 

I concentrations.  Aciil  concentrations  at  this  high  a level  represent  a potential  health  hazaril  because 

' ol  acid  burns  which  would  result  if  the  wastewaters  contacteil  the  tlesh. 

c.  I ast  TNI  Stream. 

The  l ast  I NT  Stream  or.gmates  and  Hows  on  the  east  side  of  the  TNT  production 
area.  The  major  sources  of  discharge  are  shown  in  table  2.  The  combined  wastewaters  are  generally 
tinted  yellow  to  orange;  this  was  primarily  due  to  the  red  discharge  from  the  washhouses  which 
have  not  been  m use  since  31  January  I675.  ( As  notcil  m table  17,  this  stream  is  often  colored  by 
discharges  from  the  new  TNT  area.)  The  pH  of  the  stream  varied  from  2.2  to  7.3  with  a mean  value 
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Table  17.  Invciuory  ot  Water  Pollution  Sources  at  Volunteer  Army  Ammunition  i’lan 


A I'ast  Acid  Stream 

1 - Surface  drainaite  and  leachate  from  Old  East  Acid  Area  no  longer  in  use 

2 - Compressor  blowdown  from  401-2 

- Cooling  water  and  surface  drainage  from  401 -2 
4 - Acid  sewer  from  New  Acid  Area 

a.  Sultiiric  acid  sewer  from;  ( 1 ) SAR,  (2)  "Sales  Acid"  Tank  Earm.  (3)  AOP.  and  (4)  DSN 

b.  Nitric  acid  sewer  from  AOP  and  DSN 

c.  Effluent  from  Industrial  Liquid  Waste  Treatment  E'acillty  (ll.WTE) 

H New  Acid  Area  Stream 

1 ~ Blowdown  from  primary  boilers  No.  4 1 5 

2 ' Storm  sewers  (surface  drainaie)  from  New  .Acid  Area 

- Efiluent  from  5,000  (>PD  Package  Sewage  Plant  including  effluent  from  laundry 

4 - Overflow  from  cooling  tower  blowdown  sump  at  ll.WTf- 

5 - By-pass  from  ILWTF-  partial  treatment 

( East  INI  Stream 

1 - Surface  drainage  from  TNT  lines  1 3,  14.  1 5,  and  I b (no  longer  in  use ) and  new  ENT  lines  1 to  b 

(only  line  I nou  in  iih-) 

2 - Acid,  red  water  and  yellow  water  spills  from  New  TNT  line  I 

3 - Diamagc  from  two  waste  acid  pits 


I)  East  Stieam  into  I’ond  4 

1 - East  .Acid  Stream  ( above  1 

2 - New  Acid  .Area  Stream  (above  1 
^ - East  TNT  Stieam  (above) 

4 - Condensate  and  surface  drainage  from  Red  Water  Plant 

i 

1 West  TNT  Stream 

1 - Surtace  drainage  from  old  batch  TNT  lines  1 to  b (no  longei  in  use) 

2 - Etiluent  from  1 50,000  < iPD  Irickling  I dler  Sewage  Disposal  plant 

1 E(  Al  Stream 

< 

1 - Eilter  backwash  from  water  treatment  I'lant 

2 - Surlace  drainage  and  cooling  water 

V 

(t.  West  Stream  into  Pond  4 

1 - West  TN’I  Stream  ( above ) 

2 - ECAI  Stream  (above) 

[ 3 - (Xerilow  from  Silt  Retention  Pond 

ol  ^.5.  iiulicatinp  that  most  ol  the  time  the  diseharjies  are  sli^ihtly  aeulie.  As  expected.  hi-.’h 
eondiK-tivity  and  acidity  values  were  obtained  at  tlie  low  pll  levels.  The  wastewaters  were  lairly 
turbid  and  contained  high  concentrations  of  suspended  solids.  The  dissolved  solid  eoncvntrations 
were  also  high,  but  the  actual  poundage  into  pond  4 averages  only  730  Ib/day  since  the  flow  o t le 
stream  is  small  The  sulfate  and  nitrate  concentrations  vary  with  the  changes  m pH.  Sodium 
concentrations  m the  stream  seem  to  follow  the  same  trends  as  nitrates  and  sullates  and  are 
associated  with  nitrobody  contamination.  This  is  to  be  expected  since  sodium  compounds  (soda  ash 
and  sellite)  are  used  in  the  purification  of  TNT. 

d.  West  TNT  Stream. 

The  West  TNT  Stream  Hows  across  the  west  section  of  the  TNT  production  area.  Its 
maior  waste  sources  are  listed  in  table  17.  The  characteristics  of  the  stream  are  warm  temperatures 
and  acidic  conditions.”  The  increase  m nitrates  and  sulfates  with  decreasing  pll  values  indicates 
that  both  nitric  and  sulfunc  acids  are  being  discharged  into  the  west  TNT  stream.  I he  primar\ 
source  of  this  is  from  leaks  in  the  area's  residual  acid  tanks.”  The  west  T^T  stream  is  a so  the 
I ireest  contributor  of  suspended  solids  to  pond  4.  averaging  approximately  -.-60  lb  day.  Most  ot 
the  suspended  solids  m this  stream  are  probably  a result  of  silt  suspension  trom  the  surtace  drainage 
of  the  area  This  stream  is  also  the  largest  contributor  of  redwater  to  Waconda  Bay.  Leaks  from  t le 
aeid  storage  tanks  and  inefficiencies  in  the  TNT  manufacturing  process  have  caused  discharges  ol 
sodium  salt  of  nitrotoluene  (redwater)  into  the  west  TNT  stream. 

e.  LCAI  Stream. 

This  stream  originates  on  the  land  leased  by  FCAl.  The  major  waste  sources  are  shown 

m table  1 7. 

The  wastewaters  can  be  characterized  as  being  relatively  clean  with  very  erratic  now- 
rates  ” All  of  the  parameters  measured  were  normally  within  acceptable  ranges,  although  sevvra^ 
wide  tluctuations  were  detected.  The  pH  of  the  wastewater  varied  from  a low  ot  5.0  to  a high  ol  X 
with  the  mean  being  7.0.  This  stream  is  probably  the  second  leading  source  ot 
emptying  into  ponds  4 and  .S.  the  average  ()uantity  per  day  being  approximately  1.4.S0  1b.  Most  ot 
these  solids  can  be  attributed  to  the  filter  backwash  from  the  water-treatment  plant. 

3.  Litigation. 


a.  Air  (juality . 

The  Chattanooga-Hamilton  County  Air  Pollution  Control  Board  (APCB)  sued  K M'S 
and  the  L'nited  States  Army  for  failing  to  comply  with  its  airipiality  standards.  The  ca.se  was  triei 
in  f ederal  Court  on  24  March  075.  After  1 day,  the  Judge  directed  the  parties  to  recmicile  their 
differences  and  to  report  back  to  him.  When  the  case  was  reopened,  the  Judge  dismissed  it  as  being 

improperly  presented. 

A meeting  requested  by  LPA  was  held  21  August  075  at  VAAP.  The  objective  of  the 
meeting  apparently  was  an  attempt  by  LPA  to  reach  an  agreement  between  the  US  Army  and  the 
AP(  B on  what  further  action  would  be  required  to  end  the  current  air  pollution  litigation.  The 
■irguments  advanced  were  that  VAAP  was  in  violation  of  open-burning  standards,  the  acid  and  liime 
recoveries  (APR)  and  the  SAR  would  be  discussed  later.  With  a request  for  a permit  to  opcivburn.  a 
waiver  could  be  issued,  but  APCB  has  taken  the  position  of  “No  Permit  No  Waiver.  This  same 
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issue  I’.js  lu-en  iliscusseil  witli  tlic  same  conclusion  at  every  similar  meeting  since  the  Department  ol 
Deiense  issiieil  a ilirective  prohihiting  all  f'ederal  installations  from  seeking  air- or  stream-pollution 
pi  rmits  from  local  or  State  regulatory  agencies. 

One  other  point  of  contention  on  the  part  of  APf'B  was  their  dissatisfaction  with  the 
failure  of  VAAl’  to  supply  them  with  hard  and  fast  compliance  dates.  It  was  explained  to  them  that 
the  slow  wheels  of  bureaucratic  process  have  resulted  in  so  much  slippage  to  data  that  firm 
compliance  dates  are  not  realistic.  Nevertheless,  EPA  requested  that  the  US  Army  develop 
compliance  dates  for  AP(  B with  a proviso  that  slippage  from  dates  would  not  cause  further 
litigation.  Supreme  Court  decision  August  1976)  ruled  that  federal  facilities  are  exempt  from 
State  air  pollution  control  permit  programs  or  to  State-issued  National  Pollutant  Discharge 
1 limmation  System  permits  (Current  Developments,  Environment  Reporter  7(6):  22 1 -222 ). 
However,  the  State  (Tennessee)  does  have  the  power  to  enforce  a compliance  schedule,  an  emission 
limitation,  a standard  of  performance,  or  an  emission  standard  that  has  been  promulgated  by  EP.\. 
As  a result,  all  discharge  limitations  and  compliance  schedules  must  be  established  by  EPA.  Permits 
issued  by  1 l’.\  will  incorporate  the  most  stringent  standards  from  the  Federal.  State,  and  local 
regulations.  State  or  local  air  pollution  regulation  boards  can  still  file  suits  against  Federal  facilities 
lor  permit  and  compliance  violations  if  they  act  as  private  citizens. 

,-\t  a subsequent  meeting  held  on  12  November  1975  at  VAAP,  participants  discussed 
all  three  air  pollution  sources.  It  was  reported  that  the  old  No.  2 recovery  had  been  shut  down,  and 
he  new  < -1  .\1'R  was  properly  operating  without  a plume.  The  old  No.  2 recovery  was  placed  on 
^t.mdb>.  not  to  be  operateil  except  in  a dire  emergency.  Also,  it  was  resolved  that  the  US  .\rm\ 
would  develop  a eontplianee  schedule  for  the  incineration  units  to  replace  the  open  burning,  and 
one  for  the  SAR  units.  These  schedules  are  discussed  in  the  construction  and  modernization  section 
(l\  H i. 


b.  Water  Quality. 

The  State  of  Tennessee  sued  VAAP  for  failure  to  meet  water-(tualit\  standartis. 
Violation  of  standards  occurred  in  the  case  of  pH.  nitrate-nitrite,  oil  and  grea.se,  phosphorus.  BOD. 
COD.  sulfate,  TNT,  dissolved  solids,  and  color.  The  suit  was  tried  in  Federal  Court  on  24  March 
|9'?5  and  was  continued  indefinitely.  The  State  has  indicated  that  it  will  drop  the  suit  and  accept 
. the  compliance  schedule  set  up  in  the  NPDES  permit  by  the  EPA.  The  compliance  schedule  is 

( discusseil  m the  modernization  section  (IV'.H.). 

i 

E , Pest  Control  Measures. 

All  pesticides  used  on  V'AAP  are  applied  by  plant  personnel  who  are  supervised  b\  a 
foreman  certifieil  by  the  Army  as  a pesticides  applicator.  The  pesticides  are  stored  in  building  ''04 
(table  18). 

In.secticides  are  used  mainly  in  the  administration  buildings  only  when  there  is  a need. 
There  is  no  regular  schedule  of  application.  In  the  past  5 years,  two  other  applications  were 
attempted.*  Lindane  and  fuel  oil  was  sprayeil  on  approximately  3 acres  of  pine  to  control  southern 
pine  beetles  but.  due  to  the  large  number  of  the  beetles,  this  spraying  was  considered  ineffective  and 
the  idea  was  abandoned.  Mosquitoes  were  a nuisance  several  years  ago  anti  an  organophosphate 
insecticide  was  applied.  No  data  are  available  on  what  was  used  and  at  what  concentration. 


*Mr  t'..  C,  Price,  ICI-U.S.  personal  communication. 
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Table  18.  Pesticides  Inventoried  at  VAAP 


■■ 

Pesticide  name 

1 May  1075 

1 October  l<»75 

1 

[■■■■■  ■ . — 1 

Insecticides 

1 

I)ia/inon  (2%) 

40  pounds  1 

Dicldrin  (15'/f) 

5 pounds 

- 

Warfarin  (.0257f>) 

30  pounds 

10  pounds 

riilordane  (72%) 

1 5 gallons 

0 gallons 

riilordane  (45%) 

1 .25  gallons 

1 gallon 

Chlordane  diisl  (5%) 

25  pounds 

- 

Scvin  (')()%) 

- 

20  pounds 

■Sovin  (50'?) 

40  pounds 

38  pounds 

P>  retlirin  aerosol  ( 1 2 ounces) 

60  each 

03  each 

Bafton  bait  (2%) 

5 pounds 

4 pounds 

Dia/inon  (47.5%i) 

5 gallons 

5 gallons 

(abaryl  (80%) 

20  pounds 

20  pounds 

Banon  1.5  (l.T‘)%) 

3 gallons 

3 gallons 

Malatliion  (57%) 

- 

15  gallons  . 

Aldrin 

5 gallons  j 

l apies(  Warfarin  025%) 

20  pounds  ' 

Herbicides 

Silvisar  550 

6 quarts 

6 quarts 

Maintain 

1 gallon 

- 

Riytar  5h0 

8 gallons 

7 gallons 

1 Tordon  pellets 

50  pounds 

50  pounds 

MH  .30T 

6 gallons 

5 gallons  ' 

1 2,4, 5-T  (6  pounds  per  gallon) 

5 gallons 

1 

j 2,4,1)  (4  pounds  per  gallon) 

20  gallons 

' 

i LV-33  |2,4.D  and  2,4, 5-T  (2  pounds  each  per  gallon)] 

100  gallons 

00  gallons  i 

Hyvar  X 

500  pounds 



1 

1 

1 
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Soil  stcrilants  arc  commonly  used  to  control  weeds  where  it  is  not  feasible  to  control 
them  by  cutting.  These  areas  include  railroad  beds,  road  shoulders,  and  parking  lots.  This  is  done  as 
the  need  arises  and  according  to  accepted  practices. 

Herbicides  are  used  in  large,  vacant  areas  where  it  is  not  economical  to  control  growtii 
by  mowing.  Broadleaf  weeds  on  the  storage  bunkers  are  controlled  by  herbicides  because  there  is  no 
other  feasible  control  method. 

1-.  Storage. 

Storage  facilities  are  provided  for  four  classifications  of  materials:  raw  materials,  waste 
products,  finished  products,  and  miscellaneous. 

Raw  materials  consist  of  toluene,  sulfuric  acid,  spent  acid,  ntiric  acid,  sellite.  ammonia, 
lime,  soda  ash,  and  sulfur.  These  materials  have  main  storage  tanks  plus  smaller  production  feed 
tanks  on  the  production  line. 

Waste  products  are  predominantly  redwater  and  yellowwater.  Acid  wash  water  and 
caustic  water  are  mixed  with  yellow'water  and  disposed  of  through  the  redwater  pond.  Spent  acid,  a 
mixture  of  nitric  and  sulfuric  acids,  is  a waste  product  which  is  recovered  in  the  acid  fume  recovery 
unit  It  IS  denitrated,  recovered  in  the  sulfuric  acid  recovery  unit,  and  then  burned  to  yield  SOs.  the 
raw  product  m sulfuric  acid  production. 

f inished  products  are  stored  in  200  magazines  with  capacities  ranging  from  30.000  to 
.^^OO.OOO  lb  of  TNT  each.  The  magazines  are  isolated  and  conform  to  safety  regulations  regarding 
storage  of  explosives. 

Miscellaneous  storage  includes  all  materials  incidental  to  production.  These  include 
gasoline  for  vehicles,  boiler  feed  water  chemicals,  diesel  fuel  oil.  and  water. 

Most  storage  tanks  have  dikes  around  them  for  spill  control  purposes.  Those  tanks 
without  dikes  in  the  event  of  a spill  would  empty  into  one  of  the  treatment  ponds  (4.  7.  or  COH 
where  neutralization  and  cleanup  can  be  performed  before  the  eftluent  reaches  VVaconda  Bay. 
However,  there  are  two  sulfuric  acid  storage  tanks  (facilities  numbers  TK-3‘7.3  andTK-3d)  each 
holiling  1.200  gallons  of  68T  residual  acid  which  would  spill  directly  into  VVaconda  Bay  without 
retention.  There  are  plans  to  build  dikes  around  these  two  tanks.* 

(i.  Resource  Management  Programs. 

1 . f-ish  and  Wildlife  Management. 

The  goal  of  this  program  is  to  improve  and  develop  desirable  fish  and  wildlife  habitat. 
The  plan  is  accomplished  through  a cooperative  agreement  between  VAAP,  the  US  Fish  and  Wildlife 
.Service,  and  the  Tennessee  Wildlife  Resources  Agency. 

Fhrough  this  agreement,  stocking  programs  have  been  conducted  on  the  installation.  In 
the  fall  of  U>71,  the  Tennessee  Uame  and  Fish  (’ommission  (now  called  the  Tennessee  Wildlife 


*Mr  I ('  Bingham.  ICI-US,  personal  conimunicaiion. 
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Ri'soiircos  Agency)  rcleascHl  1 46  pheasants.  Tliese  plieasants  were  availalile  througli  a State 
management  program  tliat  has  since  been  discontinueil.  The  plieasant  population  failed  to  become 
established  due  to  a lack  of  suitable  habitat.  Another  stocking  program  in  conjunction  with  a study 
on  the  population  dynamics  of  game  fish  in  small  ponds  was  conducted  by  biologists  from  the 
University  of  Tennessee  at  Knoxville.  The  area  selected  for  study  was  a 6-  to  K-acre  pond  on  the 
slope  overlooking  FCAl  in  the  northwest  corner  of  the  installation. 

The  plant  is  closed  to  hunting  and  fishing  due  to  ammunition  storage  functions. 
Hunting  was  permitted  until  1971  in  the  areas  shown  on  figure  12.  Bow  hunting  has  been  allowed 
for  management  of  the  deer  herd;  however,  the  future  of  that  sport  on  the  installation  is  uncertain. 

The  present  forest  and  land  management  plans  favor  wildlife  development.  Den  trees 
are  preserved,  and  fire  prevention  and  timber  harvesting  practices  cause  openings  in  the  woods, 
coiulucive  to  browsing  and  to  small  game  habitat  development. 

The  principal  small  game  species  on  the  installation  are  bobwhite,  mourning  dove, 
eastern  cottontail,  and  gray  scpiirrel. 

2.  Land  Management. 

The  goal  of  the  land  management  plan  is  to  promote  operational  safety  and  efficiency 
of  the  plant's  primary  mission  while  improving  the  appearance  and  utilization  of  the  ground. 

The  total  area  of  VAAP  is  7,297  acres.  Of  that,  5,571  acres  are  forested  (figure  12). 
The  remaining  areas  are  classified  as  either  improved,  semi-improved,  or  unimproved. 

The  improved  areas,  totaling  220  acres  and  consisting  primarily  of  grasses  such  as 
fescue,  rye.  and  bermuda,  are  mowed  once  a week  or  as  needed.  This  improved  area  includes  mostly 
the  lawns  around  the  administrative  area  and  several  private  cemeteries,  the  location  of  which  are 
shown  in  figure  12.  The  only  landscape  planting  occurs  around  the  administrative  area.  There  are 
559  acres  of  semi-improved  grounds.  These  include  the  ammunition  storage  area  and  firebreaks 
which  are  planted  in  fescue,  rye,  bermuda  grass,  and  orchard  grass.  These  areas  are  mowed  twice  a 
year.  Also  included  are  the  road  shoulders  and  the  gravel  around  production  areas  from  which  the 
vegetation  is  eliminated  by  a soil  sterilant.  There  are  approximately  37  miles  of  50-feet-wide 
firebreaks  criss-crossing  the  woodland,  running  along  the  security  fence,  and  dividing  the  magazine 
area.  The  remaining  947  acres  are  unimproved  and  not  maintained  under  this  plan.  These  include 
ponds  and  streams,  roads  and  railroads,  buildings,  and  areas  adjacent  to  inactive  facilities  including 
those  facilities  which  are  leased  to  FCAl. 

3.  Forest  Management. 

The  goal  of  this  plan  is  to  produce  and  maintain  the  highest  (piality  timber  the  site  can 
produce  in  keeping  with  the  mission  of  the  installation.  Also  included  is  the  retention  of  a timber 
reserve  of  white  oak  and  black  walnut  for  defense  or  emergency  requirements. 

Of  the  total  7,297  acres  on  the  installation,  5,571  acres  are  utilized  in  the  Forest 
Management  F‘lan.  The  species  grown  and  harvested  in  this  plan  are  loblolly  pine,  shortleaf  pine, 
black  cherry,  hickory,  white  oak.  yellow  poplar,  and  black  walnut.  The  installation  is  divided  into 
five  compartments  as  indicated  in  figure  12.  Under  the  5-year  maiiagement  programs,  one  of  the 
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i-oinpjrinH-nis  is  sdcctivdy  luirvcsti.’il  annually  through  the  silviculture  system.  However, 
intermeihate  cuttings  control  the  density  ami  composition  ot  the  growing  stock.  Timber  marking 
,iml  siibse(|uent  cutting  is  geared  toward  removing  low-(|uality  ami  low-valued  trees  and  species  in 
order  that  growing  space  may  be  occupied  by  high-<]uality  stock. 

Depending  upon  species  or  (piality,  harvested  trees  are  sold  as  either  pulpwood  or  saw 
logs.  Unmerchantable  hardwood,  interfering  with  the  growth  of  more  valuable  pine,  is  killeil  by  use 
of  2.4, 5-T  amine  salt  injections. 

Open  lands,  totaling  1,401  acres,  have  been  reforested  with  loblolly,  shortleaf,  and 
white  pine.  Prescribed  burning  is  not  permitted  at  VAAP  due  to  the  mission. 

The  forest  insects  found  on  the  installation  are:  southern  pine  beetle,  red  turpentine 
beetle,  black  turpentine  beetle,  and  pine  engraver  beetle.  Outbreaks  of  these  insects  are  controlled 
by  removing  the  affected  trees.  Technical  assistance  is  obtained  in  case  of  a serious  outbreak. 
( urrently.  the  southern  pine  beetle  has  infected  pine  trees  in  several  areas  on  the  installation. 

The  important  forest  diseases  found  on  the  installation  include  little-leaf  disease, 
southern  fusiform  rust,  and  heart  rot.  These  diseases  are  controlled  by  harvesting  the  infected  trees 
within  the  harvest  schedule. 

II.  Pollution  Abatement  Programs:  Compliance  Schedules  and  Moderni/ation  Projects. 

1 . .Air  Quality. 

.A  proposed  schedule  was  established  at  the  meeting  at  VAAP  on  12  November  197.S 
between  \'.AAP.  FPA,  and  the  Chattanooga/Hamilton  County  Air  f'ollution  Control  Bureau  to 
bring  the  three  remaining  areas  at  VAAP  into  compliance  with  the  air  pollutant  discharge 
limit.itions. 


a.  Sulluric  Acid  Regeneration  Facility. 

( 1 ) Decision  as  to  whether  or  not  an  additional  acid  mist  eliminator  is 
rc(|uired  I Januarv  1976. 

(2)  Assuming  that  ( 1 ) above  is  yes.  the  following  schedule  is  applicable: 
A|iproval/disapproval  of  recpiest  for  waiver  of  the  COh  construction  prerogative  March 

l‘»7(). 

Remaining  schedule,  if  waiver  is  approved,  is  as  follows: 

Approval  of  design  funds 
Receipt  of  design  funds 
Complete  design 
FTinding  authorized  Congress 
Receipt  of  funds 
Begin  construction 


March  1976 
May  1976 
November  1976 
November  1976 
lebruary  1977 
I'ebruary  1977 
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Completed  construction 
Compliance 


December  1977 
March  1978 


ruary  19 


Remaining  schedule,  if  waiver  is  not  approved,  is  as  follows: 


Design  criteria  approved 

Begin  design 

Complete  design 

Funding  authorized  - Congress 

Advertise  and  award  contract 

Complete  construction 

Compliance 

h.  Contaminated  Waste  Incinerator. 


March  1976 
August  1976 
January  1977 
November  1976 
April  1977 
May  1978 
July  1978 


Approval  disapproval  of  request  for  waiver  of  the  COF  construction  prerogative 
76. 


Remaining  schedule,  if  waiver  is  approved,  is  as  follows: 


Funds  approved  - Congress 
Design  criteria  approval 
Design  complete 
Start  construction 
Complete  construction 
Compliance 


November  1975 
February  1976 
June  1976 
June  1976 
February  1977 
March  1977 


Remaining  schedule,  if  waiver  is  not  approved,  is  as  follows: 


Fuiuls  approved  Congress 
Design  criteria  approval 
Design  complete 
Start  construction 
Complete  construction 
Compliance 

c.  F.xplosive  Waste  Incinerator. 

Decision  on  technology  to 
be  utilized  — ARRCOM 

Design  criteria  approval 

Design  complete 

fnituls  approved  Congress 


November  19"?  5 
February  l‘)7p 
August  1977 
November  1977 
July  1978 
August  1978 


January  1976 
May  1976 
November  1977 
November  077 
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Sturt  construction 
Complete  construction 

As  tiiscussetl  earlier,  the  oUl  acid  fume  recovery  unit  has  been  shut  down  and  j'laced  m 
standby  condition  to  be  utilized  only  under  dire  circumstances.  The  new  acid  fume  recovery  is 
operating  in  compliance  with  the  pollution  regulations  and  is  expectei!  to  continue  to  do  so. 


l ebruarv 
l ebruary  l‘>7d 


2.  Water  Quality. 

The  modernization  projects  planned  for  VAAP  were  set  up  as  the  result  of  the  NPDl  S 
permit  on  the  water  quality  of  the  installation  tiischarge.  The  projects  and  their  compliance 
schedules  are  ilefined  in  the  NPDFS  permit  No.  TN005231.3  and  are  outlined  below. 


a.  Provide  facilities  for  the  containment  and  treatment  as  necessars  to  tiie 
total  facility  discharge  during  normal  (dry  weather)  conditions. 


Submit  concept  ilesign 
Submit  *90^7  of  plans 
Begin  construction 
Submit  status  report 
Attain  operational  level 


30  November  1 075 
2S  February  1976 
30.1  line  1976 

31  December  1976 
1 July  1977 

for  the  ILWTF. 

30  September  1975 
30  August  1 976. 


31  Januaiy  1976 
30.lune  1976 

30  September  1976 

31  December  1976 
I July  197'' 


b.  Complete  repairs  to  the  holding  poiul 

Submit  status  report 
Attain  operational  level 

c.  Meet  design  performance  specifications  for  ll.WTF. 

Submit  preliminary  engineering  report 
Submit  final  engineering  report 
Complete  plans  and  specifications 
Begin  construction 
Attain  operational  level 


il.  Repair  or  replace  redwater  and  yellowwater  transfer  lines. 

Submit  status  report  30  September  1976 

Begin  construction  31  December  1976 

Attain  operational  level  1 July  1977 

e.  The  permittee  shall  conduct  a study  to  determine  the  feasibility  and  cost 
of  achieving  compliance  with  manganese,  chromium,  copper,  and  ammonia  at  discharge  001  as 
defined  in  the  NPDFS  permit. 
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C omplete  preliminarx'  field  reconnaissance 

30  September  1 ‘17  5 

Complete  all  field  investigations  and 
submit  status  report 

1 March  1‘F‘'6 

(bniplete  pielimmarx’  study  report 
including  preliminary  engineering 
report 

1 May  197b 

('omplete  final  report  including 
conceptual  design  for  required 
treatment  lacilities  ui 

corrective  action 

30  June  1976 

V 

SUMM  ARV  AND  RIX  (TMMI  NDLD  IiCOLOC.ICAL  .SURVl 

Y PLAN. 

Volunteer  Arnu'  Amnumition  I’lant  is  located  on  the  Tennessee  River  between  the 
Cuinberland  and  the  Appalachian  Mountains.  The  principal  discharge  troni  the  aciii  plants  and  the 
(NT  production  lines  at  V'AAP  enters  Lake  riiickarnauga.  Normally,  pH  is  adjustcil  with  lime  and 
solids  arc  precipitated  before  discharge:  however,  aciil  spills,  leaking  pipes,  and  atiditional 
cooling-water  discharges  from  br.Al  (a  lessee)  Ireciuently  reduce  the  elficiency  ot  the  treatment. 
OccasionalK . there  are  fish  kills  as  redwater  discharges  and  acid  enters  VVaconda  liay.  Upstream 
nulustrial  and  domestic  wastewaters  enter  the  lake  from  the  Hiwassee  River,  although  TV'A  believes 
that  these  wastes  are  largely  assimilated.  During  the  summer,  waters  with  a high  organic  content 
[ emanating  from  the  Hiwassee  River  remain  undiluted  and  anoxic.  In  the  lower  lake,  marine  toilets 

and  industrial  discharges  seriously  degrade  water  quality.  The  effect  or  persistence  of  T.NT  in  the 
sediments  has  not  been  determined.  F riar  Branch,  draining  south  from  V.A.AP.  primarily  receives 
high-nitrogen-containing  waters  from  FC.AI.  FC'AI  expects  to  recycle  most  ol  its  wastewater  as 
treatment  is  upgraded 

Tile  ( hattanooga-Hamilton  County  Air  Pollution  Control  Board  has  imposed  stringent 
regulations  to  control  and  reduce  particulate  concentrations  and  opacity.  The  ambient  standards  tor 
annual  mean  concentrations  of  nitrogen  dioxide  and  opacity  are  consistently  violated  m the 
( hattaiiooga  area  bv  manufacturing,  coal-burning,  and  automobile  exhausts.  N'.A.AP  is  a major 
source  of  NO-..  SOs.  and  sulfuric  acid  mist.  Definitive  studies  have  not  been  performed  to  evaluate 

i the  impact  ol  these  emissions  on  vegetation  and  human  inhabitants  downwind. 

( 

' Both  water  and  air  quality  at  VAAP  have  improved  as  production  levels  have  declined. 

\ \.\P  has  submitted  compliance  schedules  which  have  been  approved  by  I P.A.  .Ambient  air  and 
w.iter  ijuality  monitoring  programs  have  been  expanded  and  facilities  tor  .idditional  treatment  ol 
acid  and  TNI  wastewaters  are  being  constructeil. 

I Runoff  and  surface  drainage  from  the  burning/burying  ground  now  enters  Hamilton 

Branch.  In  addition,  the  soils  of  the  landfill  are  poorly  suited  for  disposal  because  of  high  seepage 
. and  poor  compacting  for  fill  material.  The  presence  of  sinkholes  in  other  areas  where  this  kind  of 

soil  (I  ullerton  Series)  is  found  imlicates  that  seepage  is  a potential  problem. 

I cological  surveys  at  V.AAP  will  investigate  the  environmental  fate  of  TNT  in  VVaconda 
Bay.  The  prehminarx’  results  indicate  that  the  eftluent  can  he  characteri/.ed  by  its  high  conductivity 
ami  biostinuilatory  effects.  As  a result  of  this  survey,  the  distribution  of  TNT  photolysis  products 
will  Fx  determined  in  VVaconda  Bay  and  VAAP  induced  changes  in  wafer  quality  will  be 
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evaluated,  (’omplcmentary  surveys  of  henthic  macroinvertchrates  and  alt:ae  will  also  he  perlormed. 
I lie  lirst  survey  emphasized  ilata  on  TNT  distribution  and  macroinvertelirale  anti  algal  communities 
downstream  ot  the  VAAP  discharge.  Such  surveys  are  intended  to  evaluate  changes  caused  by 
pollution  abatement  from  baseline  conditions  established  during  previous  surveys.  Alter  these 
results  are  available,  future  needs  can  he  determineil. 
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Data  invalid  or  no  data. 


NPOtS  Average  Monthly  Monitoring  Data 


! 

Parameter  j 

r"  ' ~ 

January  1976 

! ‘ 1 
! rebruary  1976 

Minimum  ! 

Average 

! Maximum 

Minimum 

T 

' Average 

T 

Maximum 

Plow  (Mgal  d) 

3.HH 

5.53 

0.45 

3.H8 

4.06 

13.23 

Ammonia 

D.50 

3.63* 

7.0* 

1.00 

1.78* 

2.50* 

UOD^ 

4.4 

7.4 

O.K 

2.1 

6.5 

10.6* 

( <)D 

14.4 

21.4 

47.0* 

8.0 

23.3 

41.0* 

(hromuim 

0.0 

0.01 

0.03 

0.03 

0.04 

0.05 

Copper 

0.0 

0.03 

0.04* 

0.04 

0.07 

0.00* 

DissoKed  solids 

1503 

1725* 

203 1 * 

344 

1 200* 

2063* 

Iron 

0.44 

0.44 

< 4* 

1 06* 

0 

0 

0 

0 

0 

0 

Vlanganesi' 

0.45 

0.76 

1.15* 

0.30 

0.51 

0.64* 

Mereurs 

0 

0 

0 

0 

0 

0 

Nitrate  and  nilriie 

10,4 

K7.2 

106* 

1 1.4 

32.1 

84.0* 

Oil  and  grease 

3.:o 

16  4* 

31.2* 

4 10 

•>  j 

41.1* 

l*lienol 

0 

0 

0 

0 

0 

0 

Pliosphate 

0.01 

0.03 

0.14* 

0.01 

0.06 

0.25* 

Settled  solids 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

Sultate 

70.0 

304 

400* 

78.0 

234 

540* 

Suspended  solids 

2.00 

16.1 

47.0* 

4.0 

1 1 ,h 

3 1 .0 

I \ 1 and  mtrobodics 

0.20 

1 0‘»* 

2.50* 

0.50 

1 02* 

1 0(,» 

Temperature  (°I- 1 

30.5 

46.4 

52.5 

44. 

54  1 

60  5 

pH 

6.2* 

140  minutes 

0.5* 

^1* 

10(i  minutes 

9.2* 

Dissolved  oxygen 
IDO) 

2.  SO 

7.60 

1 1.0 

- 

- 

- 

Residual  ehlonnc 

i i 

1 

! 0 1 

1 1 

i 1 

0 

i 

0 

1 

1 

L 

— 

— 

* Lxceeds  NPDKS  Pcrtnil  rcqmretiK'nts. 
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COMPARISON  Ot  WAH  R gUALlTY  IN  WACONDA  »AV  AS  1)1  1 1 KMINH) 

BY  WAPORA,  WAR,  AND  VAAP 

POND  5 

NPDI'S  Average  Monthly  Monitoring  Data 
1974-  1475 
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AVERACit:  VALUES 


Wacoiida  Bay  - VAAP 


14^5 

1st  Quarter 

1 

2l1  Quarter 

Location 

1 i 

2 

I 

3 

4 

1 

1 

1 

3 ! 

— 1 

4 

Paiaiiietei 

1 

— 1 1 

Parts  per  mil 

1 1 1 

lion  except  toi  pH  and  tcmpeiature 

\minonia 

1 

0.72  , 
1 

1 

* ! 

0.06  ' 

1 

0.08  i 

0.27  ' 

ml  1 

ml 

( Ol) 

14..T 

5.07 

4.40  ' 

14.4 

10.6  . 

9.U0 

6.8 

Dissolved  oxygen 

5,0 

5.0 

5.0 

5.0 

8.6 

5.0 

7,5 

Manganese 

0.4'7 

* 

0,03 

ml 

0.18 

* 

0.06 

0.05 

Nitrate  and  nitrite 

4,87 

>tt 

3.90 

3.44 

0,5 

* 

nil 

nil 

pH 

7.00  1 

>«C 

7.50 

7.40  , 

6.8 

* 

".I 

7,2 

Sulfate 

1 Ih 

* 

39 

1 1 

60 

10 

15 

13 

reniperaUire,  °E 

48 

% 

45 

45 

58 

64 

52 

59 

I N r and  nitrobody 

1.21 

* 

ml 

nil 

nil 

♦ 

nil 

ml 

Total  suspended  solids 

5 

* 

10 

8 

18 

2 

1 

10 

Total  disseminated  solids 

404 

, * 

140 

91 

249 

42 

♦ 

175 

Total  phosphorus 

0.02 

* 

0.02 

0.02 

; ,050 

♦ 

.045 

.050 

('hromiiim 

0.00 

* 

0,00 

0.00 

1 0.00 

* 

0.00 

0,00 

Copper 

O 

d 

* 

0,01 

. 0.01 

j 0.00 

* 

0,00 

0.00 

lion 

0.14 

* 

0.22 

0.21 

! 0.22 

* 

0.23 

; 0.24 

larad 

nil 

* 

' ml 

^ nil 

, ml 

♦ 

1 

j 

1 nil 

ml 

Mercury 

1 

, nil 

1 

J 

1 * 

1 

1 

i ml 

i 

nil 

1 nil 

« 

j nil 

ml  1 

NOTES:  I = Etiirance  - Wacunda  Bay, 

2 = Harbor  entrance. 

3 = Entrance  to  Harrison  Bay. 

4 = Upstream  - Main  channel  Tennessee  River. 

*I)ala  invalid  or  no  data. 
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WATl  R OUAl  ITY  SUMMAKV 


WAR  and  WAPORA  Reports 


Water  and  Air  Research  Incorporated  Data 

WAPORA  Data  | 

Dates 

9 

-1 3 June  1 975 

1 1- 

15  August  1975 

23  September  1974 

Location 

1 

3 

1 

3 

1 

3 

Paiaincter 

t 

^ 

ig/l  except  where  noted 

MLalmity 

4(1.3 

4b. b 

4b. 6 

50.4 

55.3 

54.7 

60 

60 

Total  sullates 

I Ob 

2 1. 9 

I5.4 

62.2 

14.2 

1 1.6 

72 

17 

Total  solids 

:s3 

99,5 

I 1 0.5 

19b 

145,5 

151,5 

335 

93 

Total  disseminated 
solids 

;73.() 

9 1 .0 

1 03.5 

190,0 

139.5 

147.0 

3,74 

9 3 

Total  suspended 
solids 

1 0.0 

b.95 

7.4 

14.0 

9.5 

7.0 

1 

< 1 

Nutates 

3.04 

0.555 

0.405 

2.0b 

0,455 

0..J9 

2.32 

1.4b 

Nitriles 

0.25  I 

0.022 

0.02 

0. 1 b 1 

0.0145 

0.0095 

0.73 

0.07 

lotal  Kicldalil  nitrogen 

0.74 

0.355 

0.365 

l.bb 

0.305 

0.325 

0,27 

0.66 

Ammonia 

0.32 

0.02 

0.0 1 5 

1.12 

0.07 

0.095 

<0,25 

<0.25 

COD 

9.2 

6.25 

5.9 

5.b 

4.95 

3.b5 

23.b 

72.6 

KX 

7. 1 

5.5 

6. 1 

4.b 

5.2 

7.05 

62 

1 1 

1 and  grease 

4 

Q 

Copper (ppbl 

7 

<5 

40 

60 

lead (ppb) 

I3 

17 

<10 

<10 

/iiiL  ( ppb) 

<2 

<2 

25 

10 

Cliromiiim  (ppb) 

<3 

<5 

20 

20 

Mercury  (ppb) 

r) 

14 

IX) 

7.0b 

6.9h 

6.b9 

7.10 

6.5(1 

5.94 

Temperature.  °l- 

75.2 

75.29 

74.3 

bo.6 

bl.23 

bo.69 

pH 

7.5 

7.75 

7.7 

7.7 

7.75 

7.65 

Specific  condition 

774 

165.5 

I72.5 

49b 

192.35 

lb3.2 

Total  hardness 

1 25 

65.4 

(i4.2 

105 

71.4 

65.2 

Chlorine 

1 7.4 

3.05 

3.7 

41.7 

7.55 

5.95 

1 

1 Total  phosphorus 

0.4« 

O.ll 

0.0b 

0.01b 

0.0215 

0.0225 
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WOODY  PL  ANTS  FOUND  IN  THl  Vl(  INITY  OI  VOLUNTI  I K 
ARMY  AMMUNITION  IM  ANT  25 


I'reos 

Cottimon  name  Sdentilie  name 


l oblolly  pine 

Pimis  tacda 

1 astern  red  cedar 

Juni/)cn<s  virf’iiiiaiia 

( lierrybark  oak 

Qiicrnis  fahata  var.  puf’odaejolid 

Northern  red  oak 

Qiicrcus  rubra 

Southern  red  oak 

Qucrcus  falcaia 

Pin  oak 

Qiwrciis  palu'itris 

Water  oak 

(Jucr(  us  iiisini 

Willow  oak 

Qucrcus  phcllos 

Swamp  chestnut  oak 

Qucrcus  uuchau  xii 

W'hite  oak 

Qucrcus  alba 

Sweet  gum 

Licpddambar  stvraciflua 

Red  maple 

Acer  ruhrum 

'i  ellow  poplar 

I.iriodciidriin  lulipifera 

Boxelder 

Acer  ncfiuudo 

Silver  maple 

. laT  succliarinum 

Black  willow 

Sali\  iiinra 

(ireen  ash 

Fru.xinus  [>cmis\ ivanica 

White  ash 

b'raxinus  antcricana 

Beech 

b'af’us  urandi folia 

Black  cherry 

Hnuuts  scrolina 

Dogwood 

Cormis  florida 

American  elm 

I’bnus  amcricaiHi 

Pignut  hickory 

( 'area  f’labra 

Shellbark  hickory 

Car}' a ora  la 

Mockernut  hickory 

('area  lomcntosa 

Sugar  maple 

Acer  saccharum 

Persim  nn)ii 

Diospyros  riryiiiiana 

Black  walnut 

Juf’lans  niyra 

River  birch 

lictula  nii’ra 

Winged  elm 

1 'Inius  alaia 

Hack  berry 

Ccltis  lacrif’aia 

Sycamore 

I’latanus  oc(  idciiialis 

Black  locust 

Robinia  pscudoacacia 

Honey  locust 

(ilcdilsia  triacanthos 

Sassafras 

Sassafras  albidum 

Ailantiuis 

A dan  thus  allissima 

Crab  apple 

Malus  anfiiisii folia 

Blue  beech 

( 'arpinus  caroliniana 

Hawthorn 

Cralacfpis  sp. 

Iron  wood 

Ostrya  rirginiana 

Redbud 

Ccrcis  canadensis 

Possum  haw 

Ilex  decidua 

Pawpaw 

Asiinina  triloba 

Mimosa 

Albizia  iulibrissin 

Shrubs 


( omnion  name 

Scientific  name 

( ane 

Aruudinaria  gigantea 

Oleaster 

Elaeagmis  angustifolia 

hlaeagmis 

Elaeagmts  maemph  vlla 

Strawberrx'  bush 

Enonvmus  amcricanus 

Rose  mallow 

Hibiscus  sp. 

Rose  of  Sharon 

Hibiscus  svriacus 

St.  John's-wort 

Hypericum  sp. 

Privet 

Ligustrum  sp. 

Nandina 

Saudina  domestica 

Jetbead 

Rh()dol\  pos  scaudens 

Smooth  sumac 

Rhus  glabra 

Multitlora  rose 

Rosa  multiflora 

Brambles 

Rubus  sp. 

l.lderbery 

Sambucus  canadensis 

Bladdernut 

Staph}  tea  tri folia 

Rusty  black  haw 

Viburnum  rufidulum 

Vines 

Common  name 

Scientific  name 

( ross  vine 

.1  nisosilchus  capreolata 

Rattan  vine 

lierchemia  scandens 

Honeysuckle 

l.onicera  japonica 

\ irginia  creeper 

Parthenocissus  (piiiupief'olia 

Poison  ivy 

Rhus  radicans 

Bullhrier 

Smila\  hnna-nnx 

Saw  brier 

Smilax  glauca 

Common  green  brier 

Smilax  roiundifolia 

( Irape 

1 it  is  sp. 

'I 
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Al’I’l  NDIX  I) 


l){  SCRIPTiON  OF  W(X)J)|  AND  SUH  AmiH  V (.KOlll’S 

A Woodland  suitability  group  consists  of  soils  that  have  similar  tree  growth  rates  and 
wood  ',d  management  problems  Hazards  and  limitations  that  are  especially  important  m 
management  for  the  production  of  wood  crops  are  described  for  each  suitability  group.  Tree  growth 
rate  is  expressed  as  site  index  which  is  the  average  height  of  the  dominant  and  codominant  trees  in 
well-stocked,  unmanaged  stands  at  a given  age.  ricnerally  a soil  will  have  a higher  site  index  on  the 
lower  part  of  a slope  in  comparison  to  the  upper  part,  and  northern  and  eastern  exposures  of  slopes 
m hilly  land  compared  to  southern  and  western  exposures. 

The  woodland  suitability  groups  (W.SCi)  are  describetl  below. 

U S(i-2o''  Loamy  soils  with  high  potential  productivity;  no  serious  management 
problems,  suitable  for  southern  harilwoods  and  pines. 

WS(i-2w8.  Seasonally  wet  soils  with  high  potential  productivity;  moderate 
ei|uipmcnt  limitations  and  slight  to  moderate  seedling  mortality;  suitable  for  southern  hardwoods 
and  or  pines. 


WS(i-2w‘).  1 xcessively  wet  soils  with  higli  potential  productivity;  severe  e()uipmeni 

limitations  and  moderate  to  severe  seedling  mortality,  suitable  for  water-tolerant  hardwoods  or 
pines. 


WS(i-3c2.  Clayey  soils  with  moderately  high  productivity;  moderate  eiiuipment 

limitations  and  slight  to  moderate  seedling  mortality;  best  suited  for  southern  pines, 

W.S(i-Tc8.  f'herty  soils,  low  in  natural  fertility;  clav  restricts  upper  level  of  soils  more 
than  one  management  problem,  suitable  for  either  needleleaf  or  bioadleaf  trees. 

WS(i-3f8.  Fragmental  soils  with  moderately  high  productivity;  slight  to  moderate 
k erosion  hazard  and  equipment  restrictions  and  moderate  seedling  mortality;  suitable  for  needleleal 

, and  or  broadleaf  trees. 

WS( l-3o2.  Soils  with  moderately  high  productivity;  no  serious  management 

restrictions;  suitable  for  needleleaf  trees. 

WS( i-3o7.  Soils  with  moderately  high  productivity ; no  serious  management 

problems;  suitable  for  southern  hardwoods  and/or  pines. 

WS(i-3r8.  l.oamy  soils  on  steep  slopes  with  moderately  high  productivity ; moderate 
erosion  hazard  and  equipment  limitations;  suitable  for  needleleaf  and/or  broadleaf  trees. 

WS(i-3w8.  Seasonally  wet  soils  with  moderately  high  productivity;  moderate 

eiiuipment  limitations  and  slight  to  moderate  seeilling  mortality;  suitable  for  needleleaf  and  or 
broaillcal  trees. 


8.S 


WSG-3a8.  Stoney  or  rocky  soils  with  moderately  high  productivity;  slight  to 
moderate  erosion  hazard  and  moderate  equipment  restrictions;  suitable  for  needleleaf  and/or 
hroadleaf  trees. 

\VSG-4c3e.  Severely  eroded  soils  with  moderate  productivity:  moderate  to  severe 
erosion  hazard  and  equipment  restrictions  and  seedling  mortality;  best  suited  for  needleleaf  trees. 

W'.SG4d  Moderate  depth  to  shale;  woodland  restriction  becau.se  of  shallow  root 
depth.  SevciC  management  problems;  best  suited  for  needleleaf  trees. 

\V>G-4x3.  Rocky  soils  with  moderate  productivity;  slight  to  moderate  erosion  hazard 
and  moderate  to  severe  e(]uipinent  restrictions  and  seedling  mortality;  best  suited  for  needleleal 
trees. 


WS('i-5x3.  Rocky  soils  with  low  productivity;  slight  to  moderate  erosion  hazurtl, 
moderate  to  severe  seedling  mortality  and  equipment  restrictions;  best  suited  for  needleleaf  trees. 


SO 
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I DISTRIBUTION  LIST  l OR  ARCSL-TR-77016 


Names 

niKMICAL  SYSTHMS  LABORATORY 

OlHrt  OI  THE  DIRECTOR 
Altn:  DRDAR-CLG 
SAl  1 TY  OEETCE 
Atm:  DRDAR-CLF 
PLANS  & PROGRAMS  OFFICE 
Attn:  DRDAR-CLR-L 

Al'THOR’S  COPIES;  Environmental  Technology 

Division,  Attn:  DRDAR-CLT-E 


Copies  Names 

HOD  A (SGRD-EDE) 

Attn:  LTC  Charles  Dettor 
WASH  DC  20314 

1 

US  ARMY  HEALTH  SERVICE  COMMAND 

1 

Commander 

4 US  Army  Environmental  Hygiene  Agency 

Attn:  HSE-AA-L,  Librarian,  Bldg  2100 
Attn:  USE  AA-E 
40  APG-Ealgewood  Area 


BIOMEDICAI  LABORATORY 
Attn:  DRDAR-CLL 

CB  DETECTION  & ALARMS  DIVISION 
Attn:  DRDAR-CLC-C 

DEVELOPMENTAL  SUPPORT  DIVISION 
Attn:  DRDAR-CU-1 
Attn:  DRDAR-CLJ-M 

ENVIRONMENTAL  TECHNOLOGY  DIVISION 
Attn:  DRDAR-CLT-E 

MLMTIONS  DIVISION 
Attn:  DRDAR-CLN 

PHYSIC  AL  PROTECTION  DIVISION 
Attn:  DRDAR-CLW 

RESE  ARCH  DIVISION 
Attn  DRDART'LB 


DEPARTMENT  OI  DEFENSE 


Administrator 

Defense  Documentation  Center 
Attn:  Accessions  Division 
( ameron  Station 
Alexandria,  VA  22314 

Director 

Delense  Intelligence  Agency 
Attn.  DIMGl 
Washington,  DC  20301 

1)1  PARI  MEN  I OI  THE  ARMY 

HODA  (DAMO-SSC) 
wash  DC  20310 

OI  I ICE  OI  THE  SURGEON  GENERAL 
f ommander 

US  Army  .Mcdic;-I  Bioengineering  Research  & 
Development  laiboratory 
Attn  SGRD-UBC 
Attn.  Lie  L.  Reuter 
Eort  Detrick.  Bldg  568 
Iredemk,  MI)  21701 


Superintendent 

I Academy  of  Health  Sciences 

US  Army 

Attn:  HSA-CDC 
1 Attn:  HSAIHE 

Fort  Sam  Houston,  TX  782.34 

4 Commander 

1 US  Army  Institute  of  Surgical  Research 

Bnx)k  Army  Medical  Center 
Eort  Sam  Houston.  I X 78234 

1 

US  ARMY  MATERIEL  DEVELOPMENT  AND 
READINESS  COM.MAND 

1 

Commander 

US  .Army  Materiel  Development  and 
1 Readiness  Command 

Attn  DRCSE 
Attn  DRCRDWB 
1 Altn  DR(  Rl) 

Attn.  DRCRDLS 
Altn  l)R(  IS  Ml) 

Altn  DRCPAI 
Altn  DR(  RO  I 
5001  lisenhovser  Ave 
12  Alexandria.  VA  22333 

Commander 

US  Army  f oreign  Science  & Technology  Center 
Attn:  DRXST  ISI 
220  Seventh  St  . NT 
I (Tiarlottesville,  VA  22901 

Project  Manager  for  Chemical  Demilitarization 
and  Installation  Restoration 
Altn  DRCPM-DR,  Bldg  1 4585 
1 AKl-Edgewood  Area 

Redstone  ScientiEic  Information  Center 
Ann:  Chiel,  Documents 
US  Army  Mc.sile  Command 
Redstone  Arsenal,  AI.  35809 

Commander 

I US  Army  Science  & Lechnology 

1 Center-Ear  East  OITTce 

,APO  San  Erancisco  96328 


Copies 


I 


1 


1 
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DISTRIBUTION  LIST  FOR  ARCSL-TR-770I6  (Contd) 


Names 

Copies 

Names 

Copies 

US  ARMY  ARMAMENT  RESEARCH  AND 

DEPARTMENT  OE  THE  NAVY 

DEVELOPMENT  COMMAND 

Chief  of  Naval  Research 

Commander 

Attn:  Code  443 

1 

US  Arms  Armament  Research  and 

800  N.  Quincy  Street 

Development  Command 

Arlington,  V A 22217 

Attn  DRSAR-ASE 

1 

Attn  DRSARASN 

1 

Commander 

Attn  DRS.AR-ISE 

2 

Naval  Facilities  Engineering  Command 

Dover,  NJ  07801 

Attn:  Code  03 

1 

200  Stovall  Street 

Commander 

Alexandria,  VA  22332 

Rocky  Mountain  Arsenal 

Attn  SARRM-MD 

1 

Commander 

Denver,  (X)  80240 

Naval  Ordnance  Systems  Command 

Attn;  ORD-03D 

1 

Commander 

Washington,  DC  20360 

Pine  Bluff  Arsenal 

Attn  SARPB-ETA 

1 

Oiief,  Bureau  of  Medicine  & Surgery 

Pine  Blulf,  AR  71611 

Department  of  (he  Navy 

Attn:  CODE  5 

1 

Commander 

Washington,  DC  20372 

1 rankford  Arsenal 

Attn  SARI  A E-4200 

1 

Commander 

Attn  Library  Branch,  TSP-L 

2 

Naval  Air  Systems  Command 

Bldy  51-2 

Attn:  Code  AIR-350E 

1 

Ptuladclplua.  PA  19137 

Attn:  Code  AIR-53231  B 

1 

Washington.  DC  20361 

US  ARMY  EE  SI  i EVALUATION  COMMAND 

DEPARTMENT  OE  THE  AIR  EORCE 

Record  Cops 

( DR.  APti 

110  Eoreign  Technology  Division  (AESC) 

Attn  Sri  AP-AD-R  RllA 

1 

Attn  PDRR 

1 

AP(  i ld|!esvood  Area.  Bldp  E5179 

Wright-Patterson  Al  B,  OH  45433 

CDR.  APtl 

HO.  USAE7SGPR 

1 

Attn  STE.AP-EE 

1 

Eorrestal  Bldg 

APti  Aberdeen  Area 

wash  IX'  20314 

( omrnander 

Director 

IIS  Arms  Tropic  Test  Center 

Air  Eorcc  Inspection  and  Safety  ('enter 

Attn;  STl  TC-.MO  A (Tech  Library) 

1 

Attn:  IGD(AEI.SC/SEV) 

1 

APO  Ness  York  09827 

Norton  ALB.  CA  92409 

Commander 

Commander 

Dupscay  Proving  Ground 

Armament  Development  & lest  Center 

Attn  STE  DP-PO 

1 

Attn  Dl.OSL  (Technical  Library) 

1 

Dugssay.  UT  84022 

EgUn  AEB,  EL  32542 

Commander 

OUTSIDE  AGENCIES 

US  Army  Test  & Evaluation  Command 

Attn  DRSTELG 

1 

Duector  of  Toxicology 

1 

Attn  DRSTE  ME 

1 

National  Research  Council 

Attn  DR.STE  NB 

2 

2101  Constitution  Ave,  NW 

AP< i-Aberdeen  Area 

Washington,  DC  204  1 8 

US  Public  lleullh  Service 
Room  I7A46  (CPT  OsIierolT) 
56(H)  F ichcrs  Lane 
Rockville.  Ml)  20857 
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DISTRIBUTION  LIST  l OR  ARCSI -TR-77016  (Conld) 


Names  Copies 

ADDITIONAL  ADDRLSSLLS 
Commjndcr 

USDR(  Installations  & Services  Agency 

Attn:  DRCIS-RI-IU  I 

Rock  Island.  IL  61201 

( ommandet 

US  Army  Materiel  Development  & 

Readiness  Command 

Munition  Production  Base,  Modernization  &.  expansion 

Attn:  DRCPM-PBM-EC/Project  Manager  I 

Attn:  DRCPM-PBM-EB/Mi.  A.  Selman  1 

Dovei,  NJ  07801 

C ommander 
DA  DCS LOG 

Attn:  DALO-AMP  I 

N^ashington,  IXT  20310 

Department  of  the  Army 

Attn  DAEN-ZCE  1 

Washington.  IX’  20310 

Commander 

US  Army  Construction  Engineering 
Reseaich  laiboratory 

Attn:  CERLER  I 

(liampaign.  IL  61820 

Office  ot  Oiief  of  Engineers 

Attn  DAI  N-.MCZ-F  2 

Washington,  IX'  20314 

District  Engineer  1 

US  Army  Corps  ol  Engineers 

6014  US  PO  Si  Courthouse 

215  N 17th  Street 

Omaha.  NB  68102 

District  Engineer 

US  Army  Corps  of  Engineers 

Attn  lINDE.D-M  1 

Attn  lINDED-EC  1 

PO  Box  1600  West  Station 
Huntsville,  AT  35807 

Commander 

llolston  Army  Ammunition  Hant 

Attn  SARHOE  I 

Kingsport.  IN  47662 

(ommandet 

Milan  Army  Ammunition  Plant 

Attn  SARMIS  I 

Milan.  TN  38358 


Names  Copies 

Commander 

Newport  Army  Ammunition  Plant 

Attn:  SARNE-S  I 

Newport,  IN  47966 

Commander 

Radford  Army  Ammunition  Plant 

Attn:  SARRA-IE  I 

Radford,  V A 24141 

Commander 

Sunflower  Army  Ammunition  Plant 

Attn  .SAR.SUX)  5 

Lawrence,  KS  66044 

Commander 

Volunteer  Army  Ammunition  Plant 

Attn:  SARVO-T  I 

CTiattanooga.  TN  37401 

Environmental  Protection  Agency 

Attn:  Mr  Harry  Ike  1 

26  Eederal  Plaza/Rm  837 
New  York,  NY  10007 

Environmental  Protection  Agency 

Attn:  Mr  Hen  Lacey  1 

Curtis  Building.  2d  floor 
6th  and  Walnut  Sts 
Philadelphia.  PA  19106 

Environmental  Protection  Agency 

Attn:  Mr.  Arthur  Linton  I 

1421  Peachtree  Street.  NE 
Atlanta,  GA  30309 

Environmental  Protection  Agency 

Attn:  Mr.  Ikon  A.  Wallgren  1 

I North  Wacker  Drive 
Chicago.  IL  60606 

Environmental  Protection  Agency 

Attn:  Mr.  James  Highland  1 

1600  Patterson  Street 
Dallas,  TX  75201 

Environmental  Protection  Agency 

Attn  Mr  Robert  Koke  (RM  249)  1 

1735  Baltimore  Sireet 
Kansas  City,  MO  64108 

Environmental  Protection  Agency 

Attn:  Mr.  Keith  Synder  I 

Lincoln  Tower  Suite  900 
1860  Ljncoln  Street 
Denver,  (Xk  80203 


89 


IMSTRIHUTION  LIST  FOR  ARCSL-TR-77016  (Contd) 


Names 

Copies 

Names 

Copies 

Fnvironmental  Proteetion  Agency 
Attn.  Mr.  Irving  Terzich 
100  Calilornia  Street 
San  Francisco.  FA  94111 

1 

US  Aniiy  Engineer  Waterways  Experimental  Station 
Environmental  Systems  Division 
PO  Box  631 
Vicksburg,  MI  39180 

1 

Arm)  Urgistics  Management  Center 
tnvironmenlal  Management 
Attn:  LCDR/J.C.  Bolander 
Fort  Lee.  VA  23801 

1 

Director 

Center  for  Environmental  Studies 

Virginia  Polytechnic  Institute  & State  University 

Blacksburg,  VA  24061 

1 

Commander 

Volunteer  Arms  Ammunition  Plant 
Attn;  S.ARVO-O 
Isner.  T\  3’392 

5 

‘)0 


